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Abstract

Current land-use planning is caught between the increasing pressure on the rural area
for economical development and the need to preserve natural landscapes and reserves.
The challenge is to find a balance between both objectives in land use plans. Ideally
ecosystems, habitats and species can be protected by preserving large areas from
human exploitation. However, this often conflicts with the demand for economical
development, especially in the more urbanized areas. The concept of ecological
networks offers a way of balancing these two conflicting demands by integrating
biodiversity conservation with the exploitation of natural resources. This is done by
embedding areas in the landscape, such as corridors and stepping stones, which are
necessary to ensure the continued functioning of ecological processes or the viability of
species populations. To implement the concept, land-use planning plays an important
role. This paper presents a brief description on the fundamentals of the concept of
ecological networks and discusses the application of the concept in land-use planning.
Three examples of the application of the concept will be given. The first example deals
with a study to apply the concept in a human dominated, agricultural landscape in the
Netherlands. The second one focuses at the application of the concept in urban
landscapes in the USA. The third example includes a first application of the concept in
Argentina, combining land-use changes and habitat protection. The results will be
discussed and conclusions drawn on the applicability of the concept in land-use
planning.
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1 Introduction

‘Land-use planning is the systematic assessment of land and water potential,
alternatives for land use and economic and social conditions in order to select and adapt
the best land-use options’ (FAO 1993). This definition embraces the systematic
approach of possibilities for different land uses in the future, and also the (felt) need for
changes and willingness to execute the plan. Land-use plans today are caught up
between two seemingly contradictory dimensions: environmental conservation and
economic development. Conservation refers to the safeguarding of our natural systems
and resources, while developments refer to durable socio-economic existence. But they
are, as often expressed, not independent: ‘We cannot save the environment without
development and that we cannot continue to develop anywhere unless we save the
environment’ (Science Council of Canada 1989) or: ‘The economy and its participants
exist within the environment, not outside it: we cannot expect to maintain economic
prosperity unless we protect the environment and our resource base, the building blocks
of development’ (National Task Force on Environment and Ecology 1987) and: ‘Just as
long-term economic growth depends on a healthy environment, so the maintenance of a
healthy environment requires continued economic development’ (Aitken 1988). Both



dimensions are, in some way or another, related to sustainability. The term sustainability
can be viewed at or be defined from several angles. In most cases its notion is based
upon the protection of our natural resources because of its production and reproduction
gualities for now and forever, if properly managed or used. There are however more
dimensions in the term. Bryden (1994) distinguishes at least three different meanings:

e Sustainability in the meaning of husbandry. In this sense it is related to such
terms as continuity, durability and exploitation of natural resources over long
periods of time. It is also referring to certain methods by which mankind manages
its lands, e.g. crop rotation systems, and allowing land to lie fallow. These
methods are meant to create possibilities for the soil and water systems to
restore in terms of good and sufficient water, healthy soil structures etc. This
refers strongly to the physical and economic sustainability on the long run.

e Sustainability in terms of interdependence. This meaning is strongly related to
the spatial dimension of sustainability. It refers to such aspects of fragmentation
(which has contradictory meanings for farming, nature and outdoor recreation
and is therefore an important land-use planning aspect), and relations between
different land uses (e.g. cropped areas and semi-natural vegetation). It is this
meaning of sustainability that gets a great deal of attention in land-use planning
studies (e.g. Linehan and Gross 1998; Steiner 2000; Opdam et al 2006), since
there still is a great lack of knowledge, there are many uncertainties, while there
is often a lack of clear policies in this regard.

e Sustainability in terms of ethical obligations to future generations. This refers to
the many observed losses and depletions of the natural resources in combination
with the expected increase in population. Particularly known ones are fossil fuels,
forests, soil-losses, water and air pollution, loss of nature areas and old
landscapes etc. It is clear that, both in the field of better management and of
restorations, much needs to be done for future mankind.

It is obvious that land-use planning aims primarily to the second meaning. In this paper,
we will explore the opportunities for land-use planning to deal with the dilemma between
economical development and environmental conservation, with special emphasis on the
use of the concept of ecological networks in land-use planning. Section 2 provides a
brief review of the use of spatial concepts in land-use planning, with special emphasis on
the application of the concept of ecological networks. The application will be
demonstrated in Section 3 for three different types of human-dominated landscapes in
The Netherlands, the USA and Argentina. Some conclusions on the use of this and other
concepts in land-use planning will be drawn in Section 4.

2 Spatial concepts

There is a growing tendency among land-use planners to work with spatial concepts that
address the problems of conservation and development as well as to meet the challenge
of sustainability. In this sense these concepts can be seen as a planners answer to the
given dilemmas. Examples of spatial concepts are the integration versus segregation
concept, the framework concept and the ecological network concept.

The integration versus segregation concept (see e.g. Oostindie et al. 2006) tries to
restore the many relationships between the several land uses in the countryside.
Integration seeks to correct upon the segregation, which was a dominant change during
the last centuries. The integration concept puts restrictions on the developments of each
land-use type because of a desired or chosen development of another. The concept is



actually at the basis of landscape ecology: land-use types (such as farming, outdoor
recreation; infrastructure; housing etc.) have to be planned and developed in such a way
that the basic ecology of the landscape is kept to function.

The framework-concept is fundamentally based upon a distinction into a low dynamic
part of the rural system (nature, ecosystem) and a highly dynamic one (farming, housing,
recreation and transport). Extensive research on the changes in Dutch rural systems
(Kerkstra and Vrijlandt 1990; van Buuren 1991; van Buuren and Kerkstra 1993) showed
e.g. that:

e The natural variation in moisture content (wet/dry) and in nutrition levels
(eutrophic/oligotrophic) of soils diminished.

e The disappearance of variation in external production conditions resulted in a
sharp decrease in number and species of natural vegetation and wildlife.

e The visual character of the landscape became more uniform: contrasts between
largely open areas and small-enclosed areas (with small-scale farmlands)
disappeared.

The framework concept seeks a correction by a spatial segregation of intensively used
lands, requiring a flexible layout and use, and extensive (used) lands, requiring stability.
This involves the planning of a durable and stable framework: an interconnected pattern
of zones in which nature management, forestry, outdoor recreation and water
management are concentrated. Such a framework envelops large open areas in which
optimal farming is possible.

The ecological network concept is founded on the island theory of MacArthur and Wilson
(1967) and the application of this theory to mainland situations and upon the
metapopulation theory (Levins 1970; Hanski and Gilpin 1997). The fragmentation of
nature reserve areas in rural landscapes created ‘nature islands’. The increasing
isolation of these islands determined whether certain populations of plants and animals
can survive over time. The concept of an ecological network is a response to this
fragmentation and isolation. An ecological network is a constellation of landscape
elements, linking ecosystems, that is functional for the dispersion of species in a
landscape (see also Opdam et al. 2006). Several studies have demonstrated the specific
properties on which ecological networks are developed or are adapted as criteria for the
development of the concept (see examples in Cook and van Lier 1994). Connectivity,
indicator species, stepping stones, core regions, metapopulations, all are important
elements considered in the ecological network approach. Such a network consists of
core regions, nature development regions and connecting areas. The core regions are
areas of existing ecological values that are of international or national significance. The
nature development areas are areas that offer perspectives for the development of
nature values of (inter)national significance or for a significant increase in present nature
values. The objective of the connecting zones is to improve and develop the possibilities
for migration within and between the core regions for (some) species. It is assumed that
providing for the needs of these species can be of positive significance for other species
in the core areas. The main connection between nature areas can be formed through
corridors of sufficient length and width, good variations in soils, heights, cover, waters
etc. In practice this can be achieved by combining it with existing watercourses, wet
areas, small hedgerows or other landscape elements and in specific cases also with
main drainage systems, rural roads etc. The smaller sideway connections in their turn
can follow field borders, small water courses, unpaved rural roads etc. to create a
connection with smaller nature preserves. In intensively farmed regions the concept is a
challenge to develop it in such a way that it achieves its own goals as well as it still
makes profitable farming possible. If the land is used for other functions, such as forestry
and/or outdoor recreation the challenge is there as well. The combination of enjoying the



rural countryside as well as of growing and harvesting wood combined with the concept
of ecological networks is another challenge to be achieved.

Attempts to delineate ecological networks in agricultural landscapes are often restricted
to listing and classification of reserves that are already protected or that have to be
protected (see e.g. Margules et al. 1988; Bischoff and Jongman 1993; Csuti et al. 1997).
The idea of ecological or ecosystem networks is that it may benefit biodiversity by
facilitating exchange of individuals through stepping stones or corridors between the
reserves (Forman 1995). The concept of ecological networks received a lot of attention
in land-use planning (Smith and Helmund 1993; Cook and van Lier 1994; Arts et al.
1995; Ahern 2002; Opdam et al. 2006). However, the application of the concept raises
many questions. Some important questions are related to knowledge on the design and
functioning of networks for the desired species (e.g. Vos et al. 2001). Another important
guestion is how to design an ecological network in balance with other land uses in
human dominated landscapes (see e.g. Leitdo and Ahern 2002). Much research has
been done in this respect. The next section will describe three different cases: an
agricultural landscape in The Netherlands (3.1), an urban landscape in the USA (3.2)
and a rapidly transforming natural landscape in Argentina (3.3).

3 The cases

3.1 The Netherlands: Ecological networks in agricultural landscapes

When the habitat of a species is fragmented and the distances between patches of
habitat are large relative to the movement distances of the species, it can be expected
that the degree of habitat connectivity affects processes in populations. However, to
what extent does the degree of habitat connectivity determine these processes? And if
the degree of habitat connectivity has a large impact on the regional persistence of a
species, at what spatial scale effects can be expected? To address these questions, the
effects of the degree of connectivity on colonization in fragmented habitat in different
agricultural areas in the Netherlands were studied (van Langevelde 1999). The main
research questions were:

e What are the variables that can measure the degree of connectivity of habitat
patches, as well as are differences in this degree of connectivity related to the
probability that patches are colonized?

¢ Is habitat selection in landscapes with fragmented habitat limited compared to
landscapes with contiguous habitat?

¢ How can ecological networks be optimally allocated in agricultural landscapes,
while taking into account the different land-use suitabilities?

When the degree of connectivity of a patch is low, it may have a low colonization
probability. Therefore, the habitat patches and the distances between these patches as
networks were modeled (see Figure 1). It was assumed that a linkage between patches
exists in terms of potentials for exchange of individuals, when the distances between
patches are less than a certain threshold distance. In landscapes with fragmented
habitat for a certain species, such network appears as so-called non-connected
networks consisting of disjointed subsets of patches. Van Langevelde et al. (1998)
derived parameters that measure the degree of connectivity of the patches in those
networks. To vary the spatial scale, at which effects of fragmentation may be noticeable,
the distances across which exchange of individuals can take place (i.e., the maximum



dispersal distance) were varied. With small threshold distances between habitat patches
few patches are connected, whereas with large distance more patches are connected.

S O Habitat patch
/ Linkage between patches

Figure 1. Network of habitat patches.

For three regions with fragmented deciduous forest in the Netherlands, the degree of
connectivity of each forest patch was calculated based on the parameters as described
by van Langevelde et al. (1998). The sum of these connectivity values provides a
measure for the overall connectivity of the region. For each threshold distance, the
overall degree of connectivity is presented in Figure 2. In the three regions, the amount
and spatial configuration of the habitat is assumed to be constant, whereas the dispersal
distance of species is varied. The value of the overall degree of connectivity depends
upon the number of patches and the distances between them. If the mean dispersal
distance of a forest species is more than about 3.5 km, the overall degree of connectivity
is relatively constant. When a species of deciduous forest has a mean dispersal distance
above this threshold of 3.5 km, the forests in the area Midden Brabant can be
considered to be sufficiently connected directly or indirectly with each other. Below this
threshold, the overall degree of connectivity decreases rapidly. Species with mean
dispersal distances below this threshold may experience effects of constrained
dispersal. In the area Zuidwest Drenthe, this critical threshold is approximately 4 km and
in Noordoost Twente approximately 2.5 km. The latter region is less fragmented from the
point of view of habitat connectivity. In these regions, we can expect that for species of
deciduous forests, with mean dispersal distances less that these thresholds, effects of
fragmentation can be expected. One of the species of deciduous forests, the European
nuthatch Sitta Europaea, was used to test the relationship between the degree of
connectivity of the forest patches and the colonization probability of each patch. The
nuthatch is a songbird of deciduous forests that defends its territory the year round.
Previous research indicated that nuthatches are sensitive to fragmentation of their
habitat (van Dorp and Opdam 1987; Verboom et al. 1991; Matthijsen and Currie 1996).
In fragmented habitat, the mean dispersal distance may be about 3 km (Matthijsen et al.
1995). So in the regions mentioned above, effects of habitat fragmentation can be
expected.
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Figure 2. The overall degree of connectivity of three regions with fragmented deciduous
forests in the Netherlands calculated for different threshold distances.

Van Langevelde (1999) found that the colonization probability of remote patches is lower
than patches located close together. For nuthatches, distances between forests play a
dominant role in the degree of connectivity. When the low degree of connectivity
constraints the colonization of patches, patches with suitable habitat can remain
unoccupied (e.g., after a local extinction due to a severe winter). Also other effects of the
fragmentation of nuthatch habitat are studied: on mating success (Matthijsen and Currie
1996) and breeding success (van Langevelde 1999). The question was how to apply this
knowledge in land-use planning, in which the effects of isolation are to be mitigated.
Therefore, the model MENTOR was developed (van Langevelde et al. 2000), based
upon the findings for the degree of connectivity for nuthatches (as a model species).
MENTOR or Model for Ecological Networks as Tool for Optimization of land-use
Reallocation, has been applied for the ‘De Leijen’ region in the Netherlands. The
objective of MENTOR is to assign locations for stepping stones between existing nature
reserve sites. The assignment of the stepping stones is based on ecological guidelines
derived from knowledge about population dynamics of the model species. Based on
literature and field studies, two generally accepted principles for reserve design could be
applied for the habitat of the nuthatch:
e Large habitat patches that support large populations of the species support this
species for longer periods than small patches that support fewer individuals.
e Habitat patches that are sufficiently connected to allow dispersal support
populations for longer periods than habitat patches that are less connected.

The following guidelines for the habitat network of the nuthatch were used (Table 1).



Table 1. Threshold distances for an acceptable probability on successful dispersal of
nuthatches between the distinguished size classes of habitat patches.

To:
From: 1-3 ha >3 ha
1-3 ha 1 km 3 km
>3 ha 3 km 3 km

Enlargement of existing reserves and addition of new sites to enhance the connectivity
between reserves implies a change of use and vegetation cover of areas that are
currently in use by other land use. Thus, there will be competition between these other
land uses and the need for preserving biodiversity. This competition becomes stronger
when the suitability of the land for the competing uses is high and can often be
understood in basic economic terms of supply and demand (van Lier 1994). The model
MENTOR accommodates the suitability of the land for habitat and for other land uses.
The results of MENTOR could be evaluated with a model that simulates the dynamics of
populations in a set of habitat patches (Verboom 1996). Figure 3 shows the simulated
average occupation degree of patches in the present and the planned situation. The
average proportion of occupied habitat is 23% in the present situation. Due to the
planning of new habitat, the average proportion of occupied habitat increases to almost
40% (Table 2). There is a clear relationship between the average proportion of occupied
habitat and the survival of nuthatch populations.

Table 2.  Summary of the results of the allocation of an ecological network in ‘De Leijen’.

Present Planned
Effects on landscape pattern
Amount of deciduous forests (ha) 741 1029
Number of habitat patches 100 121
Effects on nuthatch populations
Proportion of occupied habitat (%) 23 38
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Figure 3. Average occupation degree of patches for the present situation (a) and the
planned situation (b).

3.2 USA: Ecological networks in urbanized areas

Although the concept of ecological networks is primarily created for rural, open areas
where socio-economic and technological developments are endangering the
ecosystems, it is also increasingly studied for application in urbanized areas. In a
fundamental research Cook (2000) addressed the question whether the planning of an
ecological network in an urban landscape is viable. To this end this main question was
split into two principal research objectives:



e Can a planning method integrate ecological concepts, and in particular the
concept of ecological networks, into the urban planning process?

e Can the establishment of an ecological network improve the viability of ecological
systems in an urban context?

The research, applied in Phoenix, Arizona in the USA, used a planning method,
characterized as an hierarchical systems approach. Analysis and planning occur at three
scales: (1) regional scale (the landscape), (2) municipal scale (the community) and (3)
local scale (the site). The method included 10 steps, such as the analysis of political and
natural boundaries, historical data, natural and cultural resources, and hydrologic
habitat. Furthermore it included the establishment of priorities for ranking and integrated
uses, the identification of sites for restoration, preservation and management as well as
plans for hydrologic habitat and cultural opportunities. After the plans were made, three
principal analyses were realized, a patch content analysis, a corridor content analysis
and a network structure analysis. The results of the application and analysis of an
ecological network in the Phoenix-area are presented in Table 3.

Table 3. Results of the application of the concept of ecological networks in an
urbanized area (Cook 2000).

Analysis Results
a) patch content analysis 1.1 10% increase in mean native vegetation
coverage

1.2 14% increase in matrix utility value
1.3 15% increase in naturalness

b) corridor content analysis 2.1 19% increase in mean corridor filter width
2.2 9% increase in mean vegetation
coverage

2.3 15% increase in matrix utility values

2.4 59 gaps or barriers in existing corridor
eliminated

2.5 17% increase in naturalness

b) network structure analysis 3.1 3% increase in overall matrix utility index
3.2 20% increase in the degree of network
circuitry
3.3 12% increase in the gamma index of
connectivity

3.3 Argentina: Ecological networks in areas with strong land-use changes

The application of the concept of ecological networks is often felt to be of great
importance in intensively used, multifunctional areas with a high population density, and
resulting high social and economic value of the land. The examples in agricultural
dominated lands as well as urbanized areas make this evident. However, it is becoming
clear that also in regions where the bio-diversity is still high, but where developments
regarding land-use changes are strong and foreseeable for the near future, the planning
of ecological networks is important as a guidance for these land-use changes. A study,
regarding this problem focused at the Yungas in Argentina (Somma 2006).

The land-use changes in the Yungas area result in a continuous and massive process of
deforestation. Most important factors for these land-use changes are the growth of
farmland, new infrastructure and the establishment of new housing areas. The main



driving forces for new farmland are the increased demand (globally) for crops such as
soy-beans, sugarcane and corn, crops for which high potential soils are available in the
study area. It has already led to a deforestation of 80.000 ha of land during the last 25
years in the Yungos area, while the expectations are that this process will accelerate
even more because of the worldwide increasing demand for bio-fuel-crops.

The basic assumption of the research was that these land-use changes are inevitable,
and ecological corridors or buffer-zones, to connect the remaining nature reserve areas
should be developed along with the changing land use. Therefore, an optimal balance
needs to be found between the future land use and the quality of the connecting zones.
The research is based upon a model of territorial planning as given in Figure 4.

Society needs and land Landscape - ecological
requirements for territory properties

1. Determination of aims and
delimitation of territory
of interest

Ecological data
on the landscape

‘ 2. Landscape - ecological
l analysis and synthesis

Landscape
elements

3. Ecological optimization and
evaluation of
landscape - ecological data

Landscape - ecological
proposal

Figure 4. Model of territorial planning (according to Ruzicka and Miklos 1990).

The approach is based on two principal studies: a time series analysis of land-use
changes (with specific attention of deforestation), together with its effects on wildlife
habitat availability and landscape connectivity; and a planning response, in terms of a
set of biological corridors, linking the parks. For the land-use changes a conceptual
model was followed which, in a simplified way, looks as the model presented in Figure 5.
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Figure 5. A simplified version of the LUCC-model (after Somma 2006).

The design of a landscape connectivity structure is based upon the study of the habitat
conditions for focal species. In his study Somma (2000) focused partly on the Ocelet
(Leopardus Pardalis) but especially on the Jaguar (Panthera Onca). The final habitat
quality model for the jaguar was based on a logistic regression between presence data
and possible explanatory variables such as the distance to temperate montane forests,
the distance to montane subtropical forests, natural variables (rivers, vegetation) and
human variables (roads, population density, distance to farmland).

The next step is the study was the design of biological corridors. This was done by
evaluating the landscape connectivity at regional scale, using the jaguar habitat model.
This evaluation focused on vulnerability: conflict areas in association with possible land-
use conversions, the results of which were included in the corridor design. Figure 6 gives
some results regarding the relevant patches.

I: Normalized A: per Area
importance index importance index

I:I Parks

Patches prioritization by |
(normalized importance index)
and A (per Area importance index)

[ fess important patches

medium relevance patches
[ ] highest relevance patches

:I Kolla Community territories

Finca Santiago Kolla community territory

Tinkunaku Community Kolla territory

0 10 20 30 40 Kilometers

Figure 6. Relevant patches in the Yungos areas, as a basis for the connections of the
parks (Somma 2006).
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The last step in the process was using scenarios for alternative futures, by giving priority
to different interest groups. The use of alternative scenarios provided a platform for
involving stakeholders in this part of the process. This allowed the modeling of three
possible scenarios for the expansion of farmland; different configurations of wildlife
habitats and alternative landscape connectivity. Figure 7 shows the three alternative
scenarios.

R
- Silvopsture - Agroforestery-Silvopasture - Grassland recovering plan :
—
- Current Farmland Riverine areas recovering / Riverbed | Parks
P newrarmiand: deforestation [ uvan areas Habitat patches g 10 & 0 M

Figure 7. The results of a connective zone between the parks for three scenario’s (BAU:
‘Business As Usual’; RD: ‘Regional Development’ and RE: ‘Biodiversity and
Ecotourism’) (Somma 2006)

The results showed large differences between the scenarios with respect to the size,
location and quality of the connectivity between the parks. As might be expected, the
‘business as usual’ scenario resulted in the worst quality. From the research was
concluded that only a conscious steering of the land-use changes will guarantee a high
quality ecological infrastructure.

4 Retrospect

The presented cases are not very easy to compare. Each case has its own specific
context with respect to the type of region, its development-stage and its political and
socio-economic situation. However, in each of the cases the physical and spatial
conditions of the area as well as the dynamics in the region showed to be important
issues. In the case of the Yungas-study Somma (2006) concluded that ‘a more
integrated, multi level approach to the analysis of the land-use-changes process could
give more flexibility and capacity to face the dynamics’. These dynamics can be great
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and of several types. Esbah and Cook (2007) are in this regard mentioning: new near
nature areas, new synthetic corridors (railways, roads, canals), new golf yards and
recreational networks.

The case studies indicate that the use of the ecological network concept as a tool for
land use planning proves to be a viable approach to create a new basis for future land
uses, and might support the balancing of economical development and environmental
protection. Opdam et al. (2006) come to a similar conclusion. They argue that using
ecological networks are a prerequisite for ecological sustainability in human-dominated
landscapes. However, they conclude that linking ecological sustainability to economic
and social sustainability of the landscape will require an extension of the ecological
network concept with other sustainability indicators (see also Termorshuizen et al.
2006). Consequently, the added value for e.g. human health, recreation, housing, but
also the planning process itself should be clarified (Opdam et al. 2006). In an extensive
research to design sustainable landscapes in several case studies in Kenya, through a
process of participatory planning and reflective learning, Duchart (2007) comes to the
conclusion that where ‘the landscape system (is) the object of study, the landscape-
design approach and the form and use of green networks (as a spatial concept) to build
sustainable environments, remain core issues within the applications’.

In a recent study on the application of spatial reserve network design, van Teeffelen
(2007) distinguishes three main questions that have to be solved: (1) What to conserve?,
(2) Where to conserve?, and (3) How to conserve? Van Teeffelen concludes that with
respect to the ‘what’ question we have to rely on biodiversity surrogates and clear goals
need to be set, resulting in a prioritizing of species and the resolution of how much
needs to be conserved. The ‘where’ question deals with site selection problems.
According to van Teeffelen (2007) small site selections with few species can be solved
by hand, but ‘conservation planning (problems) typically encompass large areas and
many species, for which finding efficient and effective solutions is not longer
straightforward’. Finally, the ‘how’ question concerns the process of implementation, and
the methods, policies and instruments to bring about the wanted situation, including
restoration, protection and specific management practices.

With regard to the planning aspects of ecological corridors — the real creation - there are
remarkable differences between the nations. Countries with a long tradition of land-use
planning (e.g. through national or regional plans) or with specific types of planning (e.g.
land redevelopment plans) are ahead of those countries with no or a little experience in
this regard. As Somma (2006) makes clear, the next step in the process is: planning. Or
even better: the next step is to incorporate studies, research and design of ecological
corridors as an integral part of the whole process. Cook (2000) concludes that ‘the
problems of land-use intransigence, political and jurisdictional issues create a difficult
environment for implementing ecological networks’. In his view there are clear
differences between Europe and North America. As he puts it: ‘In North America, and in
particular the Western United States, planning authority rests with individual
municipalities, making planning at landscape or regional scale difficult’.

The design of an ecological network that is not imbedded in a political-planning process
is likely to fail. The majority of the researches performed are merely desk studies. They
are in no way part of a (participatory) planning process. How thorough and well-funded
the study may be and how good the design-work is done, at best they may get some
attention later-on in e.g. a regional development plan. No doubts the final results will be
poor. Is it not the most important conclusion that can be drawn from the many and
different studies regarding the design of ecological networks so far, that their successes
will depend on the possibility to create a political and jurisdictional basis for land-use
planning?
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