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“ for the ﬁrst time in history, more people live in towns than in the country.
In an urban context , man’s struggle against nature has become man’s
struggle against man. It is no longer a question of squeezing more out of
nature, but out of man. The urban ﬁght for survival, the development of an
urban type of human being, of whom new perceptions and reactions are
expected, has led to a general sense of alienation towards nature. The
neglect -or rather the destruction- of the natural environment is indirectly
linked to this sense of alienation. If people loose contact with nature, they
will no longer register its desolation. Yet it is true to say that:

nature does not need us; we need nature”

Quote from Franziska Bollerey. A concrete dream of new harmony. Topos -about landscape- issue. 2002.

abstract
For the ﬁrst time in human history, over half the world’s population lives in metropolitan
regions (Steiner F. Human Ecology. p6) . This is having an enormous impact in our natural environment. We are currently in a century that is facing major environmental problems, globalization and rapid urban growth. The way we are living, building and producing is not
sustainable; the existing natural resources needed to keep up with today’s consumption
are not enough. The way human beings value, understand, and interact with the natural world has to be modiﬁed. How should the work of a landscape architect be in this
context? In theory the right approach is to integrate ecological science into landscape
architectural design in order to conceive and build sustainable projects. The ecological
network, a concept from Landscape Ecology, proposes a method to bring into practice
the previously mentioned approach. My chosen thesis site is Polder Schieveen, where
the municipality of Rotterdam is planning to built a Business Park in part of it, and in
compensation for building in an area that should not be developed (since it is part of
the Randstad’s Green Heart), leave the remaining space as a ‘natural area’. My thesis
research’s main goal is to Rethink Polder Schieveen with an ecological perspective to
test if I can follow a design process that would allow me to propose a sustainable landscape in combination with a Business Park for this site.
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subject
“Rethinking Polder Schieveen with an ecological perspective”
The municipality of Rotterdam is planning to build a Business Park in Polder Schieveen,
and in compensation for building in an area that should not be developed (since it is
part of the Randstad’s Green Heart), the remaining of the site will be a nature area. This
natural area will be managed by Natuurmonumenten (a Nature Protection Agency).
I choose this site, because:
• it is located in an urban area
• it would allow me to rethink the design of it but with an ecological perspective, testing in this way if following the ecological landscape design principles would allow me to propose a sustainable landscape in combination
with a Business Park for this site.

Research questions

Research objectives

5.

•
•

To explore for a theoretical framework for the application of landscape ecolo
gical design, in this case for a business park at Polder Schieveen.
To explore how to achieve human and ecosystem well-being together in the
context of a business park at Polder Schieveen.

1.
2.
3.
4.

How to integrate ecological science into landscape architectural design, in
particular, of a Business Park at Polder Schieveen.
What are the challenges of the communication and interdisciplinary work
between landscape architects and ecologists? What were the les
sons learned in this particular experience?
How to translate the scientiﬁc information (ecological function) into form
(spatial design)?
What were the challenges, disadvantages and restrictions of the application
of ecological landscape design in urban settings, speciﬁcally in Polder
Schieveen?
How to determine the scientiﬁc knowledge needed to propose a design
that will improve the ecological qualities of the landscape, in this case of
Polder Schieveen?
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The Netherlands

Province of South Holland

Total land: 41.532 km2
(300 km N-S and 200 km E-W)
Land: 33.889 (81,6 %)
Water: 7.643 km (18,4 %)
Population: 16 millions

Land: 2818 km2 (5th largest in Holland)
Water: 585 km2
Population: 3.5 millions
Population density: 1,220 inhabitants per km2 (highest in the
Netherlands)
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Polder Schieveen

Land: 455 ha.
Land type: Reclamation land
Ecosystem type: Open grassland
Land use: Agricultural (cattle grazing, dairy farms, greenhouses)
Ownership: Property of Gemeente Rotterdam and part of it is managed by
Natuurmonumenten -a nature protection organization-.
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problem 1: fragmented nature
WHAT EFFECTS DOES FRAGMENTATION HAS IN NATURE?
URBAN PARKS
NATURAL AREAS
DUNES
AGRICULTURAL FIELDS

• Fragmentation causes populations to be more vulnerable to large scale variations in
weather conditions, which is the case under the current climate change weather
regime. 5
• Fragmentation and habitat loss are major causes of loss of biodiversity. 4
• Biological diversity is highly dependent on the quantity, quality, and spatial cohesion of
natural areas. Fragmentation severely affects the abundance of species.
NATURE FRAGMENTATION IN THE NETHERLANDS
• Biodiversity in The Netherlands is increasingly under pressure.
• Dutch nature areas have become fragmented and damaged by environmental prob
lems such as acidiﬁcation, over-fertilization, water depletion, and soil pollution.
• There is no spatial coherence between the natural areas. The habitat patches for veg
etation and animals are usually small, located far from each other, and often dissect
ed by rail tracks, roads, and waterways, which cause the areas to become increas
ingly isolated.2
NATURE FRAGMENTATION IN THE WORLD
• In the world, over the past century almost 30% of biodiversity has been lost.
• The current rate and scale of human intervention exceeds nature’s ability to adapt. 2

WHY IS NATURE FRAGMENTED?
• Due to the large changes in land use since the start of the 20th century, the quality of nature
in The Netherlands has deteriorated a great deal.
• The major reason of the diminishing of natural areas is the demand made by housing, work
and infrastructure.
• The area of nature in the country side has halved from approx. 900.000 ha in 1900 to
450.000 ha in 1990. With the National Ecological Network (EHS) The Netherlands expects to
stop the diminishing of nature and to recuperate natural areas in the future.2
12

BIODIVERSITY
• Biodiversity is about the diversity of living nature; it is a property of nature.1
• It can be deﬁned as the variety of life forms, in number of species, but including within the species the number of eco
system types and genetic variation .
• It is a natural capital.
• Human beings depend on the natural biodiversity for agriculture, energy and water supply, health care, and many
other areas. Species lower down the food chain play a major role in things such as biological water puriﬁcation (reeds,
water macrofauna), soil forming processes (earthworms, nematodes, snails) and pest control in agriculture (ichneumon,
wasps, parasite ﬂies, beetles).
• Biodiversity is a condition of existence for the current generation and a life insurance for future generations.
• It is an important component of ecological resilience, the potential of ecological system to recover from disturbance. 5
Source: ref #2

A PROPOSED SOLUTION
• In 1990 the Dutch government introduce a new policy to create a national ecological network of high-quality, protected natural areas (Ecologische Hoofdstructuur or EHS).
• The aim of this policy is to protect biodiversity in the Netherlands by expanding and linking up nature areas. Enlarging the habitat of plant and animal species should reduce the rate of
local extinction. 3
National Ecological Network
(EHS)
Provincial Ecological Network
(PEHS)

1- The Netherlands Ministry of Housing, Spatial Planning and the Environment. Biodiversity: a solution for regional challenges.
2- The Netherlands Ministry of Agriculture, Nature and Food Quality. Ecological Networks: experiences in The Netherlands.
3- Dutch court of audit. www.rekenkamer.nl
4- Termorshuizen J.W., Opdam P., van den Brink A. Incorporating ecological sustainability into landscape planning.
5- Opdam P. Space for species: towards a cohesive nature 2000 network.
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problem 2: lack of contact with nature

Biking radius of 2 km = approx.10 minutes

Walking radius of 1 km = approx.12 minutes

• The urban parks in Rotterdam seem to be within biking distance from most points of the city. Now the question is, are the parks within the biking radius big enough for the population density of
the area they inﬂuence? In sunny days usually they become overcrowded, showing that they are not large enough for the amount of visitors they receive and also for the type of uses on them.
• Within walking distances, the accessibility to open space in Rotterdam is more difﬁcult. A large part of the center of Rotterdam does not have open spaces near by.
• In a study done by Grahn & Stigsdotter (2003) the results showed that users are extremely sensitive to distance to urban open green spaces. The further the park is from the home or the ofﬁce or
organization, the fewer and shorter are park visits. And the more often people visit urban green open spaces, the less often they feel stressed, irritated and fatigued (Stigsdotter & Grahn, 2004a; Grahn & Stigsdotter,
2003). A critical distance seems to be 300 metres from home to the closest urban open green space. However, after only a 50-meter distance, there is a decrease in visit frequency and an increase
in number of occasions of perceived stress (Grahn & Stigsdotter, 2003). If a person has access to a green area within 50 meters of his/her home, the visit frequency is three to four times a week. The number
of visits per week decreases with increased distance to a green area. If the distance is 1000 meters, the visit is postponed until the weekend, and that affects both levels of stress and ache (Grahn &
Stigsdotter, 2003; Grahn, 1993, 1994).
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OPTIONS IN ROTTERDAM
• Most of the parks in Rotterdam are considered urban parks -highly managed, low biodiversity, the species on site are the ones that have adapted to the city disturbances• The waterfront of the Maas is highly urbanized and because of the Port of Rotterdam it is highly industrialized. The only area that has been given back to the river as a urban waterfront is
adjacent to older center of Rotterdam.
• Within the city of Rotterdam all the open spaces have the characteristics of urban parks, the only areas less managed are Ackerdijkse Plassen to the north, Lage Bergse bos to the east and
the Broekpolder to the West -

Kralingse Plas

Rotterdam Waterfront - Cafe Rotterdam

Museum Park

Het Park

CITIZENS NEEDS
• Recreation is an important component of the way of life in the Netherlands due to a rise in prosperity, shorter working hours, an increase of automobile use, and higher education levels.3
•There is an increasing demand for the ‘countryside’ due also to urbanization and aging population. The Dutch want to have accessible nature closer to their doorstep; nature to enjoy, to walk in,
and cycle through. 1
• When engaged in recreational activities, tranquillity, accessibility, water quality and nuisance value are the most important quality indicators. 2

IN COMPARISON WITH THE OPTIONS IN DELFT
• Delft on the other hand, has more varied open spaces. There are several urban parks in the city, but there is also large areas of forest -with characteristics of a more rough nature, less managed, with more biodiversity than in the urban open spaces- like the Abtswoudse Bos, the Bieslandse Bos , and the Ackerdijkse Plassen near Pijnacker.

Abtswoudse Bos

Abtswoudse Bos

Bieslandse Bos

Ackerdijkse Plassen

1- The Netherlands Ministry of Agriculture, Nature and Food Quality. Ecological Networks: experiences in The Netherlands
2- Goossen M.; Langers F. Assessing quality of rural areas in the Netherlands: ﬁnding the most important indicators for recreation.
3- Loos, P. Recreation in the open air.
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problem 3: green bottleneck

The green heart

1

A GREEN BOTTLENECK
It is shown in the map as a the narrow strip (marked with
the red line) of less than 4 km in width and that includes
polder Schieveen in it as open area.
The groenblauwe slinger plan and part of the green heart
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2

THE RANDSTAD AND ITS GREEN HEART

WHO IS EATING THE GREEN HEART?

• Rotterdam and Delft are part of the Randstad, the ring of cities in the western part of the
Netherlands. The Randstad extends across four provinces (North Holland, South Holland,
Utrecht , and Flevoland). The Green Heart is the area within the urban ring, it contains 43
municipalities and part of 27 others, and covers 1827 km2.
• The Green Heart consist mostly of clay and peat soils, crossed by rivers and streams, because of this in the past it was difﬁcult to access and occupied. The urban settlements were
then on the banks along rivers and streams, in the coastal dunes in the west, and in the low
hills of the east.
• By the end of the 20th century the situation was very different. 95% of the land areas of the
Green Heart was within 10-minute drive from a motorway (Schrijnen, 2000). This high accessibility made the green heart a desirable place to live within reasonably close proximity to the
high density populated Randstad’s cities. It also became a very attractive location for certain
industries.
• The Green Heart is made up of relatively old landscapes types, the oldest of which dates
back to medieval times (around 1100 AD). All of these landscapes are man-made - e.g. peatland cultivation landscapes, artiﬁcial and semi-artiﬁcial lakes and ponds, reclaimed lakes and
ponds, and river landscapes-.4
• Today the land uses within the green heart are: nature conservation area (4%), housing, employment, infrastructure and agricultural.
• The Green Heart is considered as the archetypical Dutch landscape

• The Green Heart concept has its origins in 1940. Since then, the preservation of the essential values of it has been a constant objective in Dutch planning practice.
• In the Third National Planning report had the most direct policy measure with the implementation of building restrictions for the whole area. The Green Heart area itself was thoroughly delimited by drawing a precise line on a government map. If lower authorities (like
the provinces) decided on extra growth for certain towns within this boundary, other towns
would have to suffer in order to restore the balance.
• The rapid increase of population during most of the 20th century -directly after the WWIIled to an increasing pressure on the Green Heart. One idea to solve this was to have
compact urban extensions on the edge of existing cities-VINEX- as well as the creations of
new towns. This allowed further development of the green heart.
• Today the average population density lies around 475 inhabitants/km2, not a ﬁgure that
seems in line with the area’s image of a non-urban, open landscape. 4
FACTS
Between 1950 and 1989, the amount of land used for housing almost doubled in the Green
Heart, increasing from 2.7% in 1950 to 5.2% on 1989. The need of recreation also grew
drastically from 0.4% to 2.0, a 400% growth in a 40 year term. Nature, however, went
down, 12% of areas of nature conservation were lost in the same period. (Source: van Asselt et al,
1998)

3

THE GREEN AREA BETWEEN DELFT AND ROTTERDAM
It is not ofﬁcially part of the Green Heart, following the boundaries as drawn in most maps,
but local people still recognize it as such. It is the green open space between two very
different urban settings. Following the axis of the highway A13 -where polder Schieveen is
located- between Delft and Rotterdam is where the ‘green’ separation becomes the narrowest.

1- Source: Dieleman and Musterd, 1992.
2- MER polder schieveen: hoofdrapport.
3- Dr. Dominic Stead. Urban-rural relationships in the Randstad and the Green Heart. T.U. Delft .
4- H. Lorzing. Planning system and landscape: a dutch example. Netherlands Institute of Spatial Planning, The Hague. 2004.
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problem 4: the pressure of urban growth
• The green bottleneck between Delft and Rotterdam is due mainly to urban growth.
• One of the most destructive consequences of urban growth is the loss of natural habitats that occurs when their continuity is fragmented into isolated patches.2
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Delfthaven

• The urban areas are located in higher lands along the river or the
peat streams like the Schie or the Rotte.
• Schiedam, Delfthaven, Overschie, and Rotterdam are different
villages.
• Some industry is developed along the river Maas.
• There is a large gap between Rotterdam and Delft.
• Delft is only a small village.
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• Rotterdam has an important urban growth during these 60 years
period.
• Schiedam and Delfthaven also grow, and have new industrial
areas developing within their boundaries.
• The industrial area along the river Maas expands and is taking
most of the riverfront of the city.
• Delft is still a small village.

• Rotterdam keeps growing, not only to the north, but
is also taken the land of the south of the river Maas.
• The river is being modiﬁed for the industrial areas
that keep being developed on its edges.
•The Port of Rotterdam is extending towards the
sea, and is taking most of the land to the south of
Schiedam.
• Delft has a big urban growth in this period.

1981

2002
Berkel
en Rodenrijs

DELFT
Berkel
en Rodenrijs
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Sc

SCHIEDAM

ROTTERDAM
SCHIEDAM

• Rotterdam keeps expanding to the north and to the south.
• Delfthaven is part of the city and not a separate village like it was in the past.
• The port of Rotterdam keeps growing towards the sea, and has taken both sides of the river.
The south bound is now a large industrial edge.
• Schiedam and Rotterdam do not have physical boundaries anymore, they are part of a large
urban area.
• Delft has also grown, there are industrial areas developing at the south of it.
• The smaller urban areas located on the green heart are also growing and taking more land,
like Berkel en Rodenrijs.
• The industrial areas are expanding to the north along the Schie.
• The urban growth on the green heart plus the extension of Delft towards the south and Rotterdam to the north are shrinking the green gap between the two cities.
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• Rotterdam is one big urban area along the river Maas. There is no separation anymore
between the old villages -like Schiedam, Delfthaven, Overschie, etc.• The industry located in front of the old center of Rotterdam has been moved towards
the west. The land use is changing from industry to ofﬁce, mixed use, and residential,
giving back the city part of its waterfront.
• New industrial areas are developing along main highways like A20 that runs east-west.
• Delft keeps expanding towards the west and south. New industrial areas are developing
also along the highway A13.
• The urban areas of the green heart keep growing.
• The green gap between Delft and Rotterdam keeps shrinking.

1- The urban growth maps were drawn by MCP Koks (2007).
2- Hough M. Looking beneath the surface: teaching a landscape ethic (2002).
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WHAT TO DO WITH THIS AREA?
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create an ECOLOGICAL NETWORK
• The concept of ECOLOGICAL NETWORKS1 is only appropriate in human dominated
landscapes with a moderate to large degree of habitat loss and fragmentation of natural
ecosystems.
• It is based in ecological processes and it was developed by landscape ecologists, but
it can be applied in urban situations as well since urban areas are also dynamic and in
constant change.

As a CONCEPT1
- it is a strategy for developing sustainable conditions for biodiversity in intensively
used landscapes where single large ecosystem areas with enough habitat to
ensure the persistence of many species does not longer occur.
- it is a tool for balancing ecological, social, and economic interests in the process
of spatial planning, because the concept of ecological network guides the deci
sion-making process to stay within the limits of two aspects:
• ecological sustainability (deﬁning minimum thresholds)
• socio-economic feasibility (deﬁning maximum ambition level of species
diversity conservation)
Following this concept non-realistic aims are prevented; decisions are facilitated by focusing
on ecological networks and scientiﬁc data of minimal distances and minimal area required
for a commonly agreed level of ambition.
As a SPATIAL REALITY IN THE LANDSCAPE1
- Ecosystem networks are spatial structures in the landscape composed of
patches and/or linear elements of a deﬁned ecosystem type, linked into a
coherent system through the movement of species that interact with the
landscape matrix in which it is embedded.

1- Paul Opdam, Eveliene Steingrover. Designing metropolitan landscapes for biodiversity: deriving guidelines from metapopulation ecology.
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Lost and fragmentation of habitat reduces: the quantity and quality of the habitat, the spatial
cohesion of the habitat, and biodiversity

METAPOPULATIONS
In fragmented landscapes many species live in metapopulations. Through metapopulation the local risk can be
spread over the landscape.
• A metapopulation is a population of populations, connected by dispersal movements.

In Fragmented landscapes species survival depends on cohesion of ecosystem pattern:
• Local extinctions occurs
• Recolonizations have to occur
• Suitable habitat sites are temporarily unoccupied

CHARACTERISTICS OF ECOLOGICAL NETWORKS
1- They are spatially explicit, and its main purpose is to link form (landscape system) and
function (ecological processes) and vice versa.
2- It is a multi-species concept, instead of the habitat of a single species –i.e. habitat network. Landscapes usually contains several ecosystem types and, in consequence, several
types of ecosystem networks.
3- An ecosystem network could be single purpose , as well as multipurpose, but its name
emphasizes that the network coherence is based on ecological processes.
4- A key feature of ecosystem networks is that they can have different conﬁgurations
and still serve the same goal. This is due to the variation in four physical features of ecological networks: total network area, quality, network density, and permeability of the matrix.
Together these features constitute the spatial cohesion of the landscape.
5- Another key feature is that ecosystem networks can be delineated at any spatial
scale. Species differ with respect to the spatial dimensions of their networks .
SPATIAL COHESION= CARRYING CAPACITY AND CONNECTIVITY
Spatial cohesion is an ecologically scaled landscape measure related to the persistence of
metapopulations. It has two structural components: carrying capacity and connectivity.
• Carrying Capacity: the maximum number of individuals a network can sustain.
It includes habitat quality and network area. The carrying capacity assumes a
minimum habitat quality level:
– Vegetation type and disturbance.
– The quality conditions of the network are the abiotic conditions (hydrology and
soil) and management of the area.
– The quantitative conditions of the network are the minimum network area and
the minimum connective it.
• Connectivity: it controls the ﬂow of individuals between patches. It includes
network density and matrix permeability.
PATCH
QUALITY

NETWORK
DENSITY

NETWORK
AREA

MATRIX
PERMEABILITY

CARRYING CAPACITY
1- All the information used is from articles written by Paul Opdam et.al (1995-2006). The graphics are from presentations from Paul Odman and Sabine van Rooij (2006-2007)
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+

CONNECTIVITY
* Opdam, Verboom & Pouwels 2003

region’s ecological network
The concept of ecological network can be used to assess the current ecological situation of
a determined region by analyzing the level of sustainability of its different networks. The goal
is to determine whether available habitat -or fragments of it- are large enough and with the
correct quality for species to survive.
An ecological network can sustain a persistent population depending on:
- the characteristic of species: habitat preference, home range, dispersal capacity.
- the amount, shape and area of habitat patches in a landscape.
- connectivity of the landscape, which deﬁnes how easily species can move to other
habitat patches (spatial conﬁguration of habitat patches).

What is the potential of Polder Schieveen
to improve the region’s current ecological
situation for the selected
ecosystem type?

Source: Illustration from HANDBOEK ROBUUSTE VERBINDINGEN. Alterra, Research Instituut voor de Groene Ruimte, Wageningen. 2001.
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ecosystem type: marshland

ABTSWOUDSE
BOS

ACKERDIJKSE
PLASSEN

LAGE BERGSE
BOS

ZU

BEATRIX
PARK

ORANGE
PARK
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BERGSCHE
PLASSEN

POLDER
ZESTIENHOVEN

HOLIERHOEKSE
POLDER

BROEKPOLDER
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VROESEN
PARK

KRALINGSCHE
PLAS

For the ecosystem type marshland, the current level of sustainability based on the analysis of the region is LOW.
(See Index 1 for detailed analysis)

3
4

KEY
NEW STEPPING STONE
NEW CONNECTION/CORRIDOR
NEW MARSHLAND PATCH

1

EXISTING MARSHLAND
EXISTING FOREST
WATER
ALTERNATIVES RANKING ORDER

7
1

5

2 6

If a higher ambition level -than the current one- is chosen for this area, many measures could be applied.
1Add marshland at Polder Schieveen makes this area together with Ackerdijkse Plassen a large
key patch (area with less than 5% extinction probability) for many of the current and future networks of
the region.
2This large key patch, could have an connection under the current N209 -future A13/16- to the
marshland patch of Polder Zestienhoven. This would increase the potential connections with the patches
along the Rotte, allowing the movement of species from the key area of Polder Schieveen to the inner
city.
3A corridor can be created north of Ackerdijkse Plassen to connect the large marshland patch
west of A13 to the new key area at Polder Schieveen. A crossing could be design under the Motorway
A13 to allow for movement for barrier sensitive species.
These other measures belong to a regional scale and depend of a higher ambition level deﬁned at
regional scale as well.
4Create a corridor to connect the smaller isolated patches west of A13, to incorporate them all
into a larger network that goes all the way to the large marshland area west of Rotterdam.
5For this option new marshland patches have to be created east of Polder Schieveen that coul
be connected to Bergse Bos, North-East of the city of Rotterdam.
6New patches could be added along the Rotte to allow movement of species along the canal,
and into the inner city, improving the urban biodiversity.
7The Network could be extended to the North-East to connect with other networks of the Green
Heart.

Polder Schieveen has
great potential to improve
the ecological situation of
this region
Measures can be taken to improve the ecological sustainability of the region. The idea behind the concept of ecological networks is that new patches and
new connections can be added to the network throughout time. This will allow to this ecosystem to retain its resilience to major changes (like climate
changes for example).
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from pumping water out

to marshlands

A characteristic that deﬁnes polders is that there are ‘productive’ landscapes. The water is
drained out of their surfaces in order to be able to have agricultural uses on them. Polder
Schieveen is also a productive landscape, but at the moment activities on site have negative
impacts for the landscape and its users.

The idea is to retain the ‘productive’ characteristic of the polder, however, proposing a landscape structure that allows a positive function of the site, beneﬁting the landscape itself and
also its users. A way to achieve this at Polder Schieveen is to stop the pumping, allowing the
water to stay on the site.
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site layers
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DIKES AND SITE ELEVATIONS

WATER

ECOLOGICAL CONNECTIONS

ROADS

SITE LAND USE

ADJACENT LAND USE

site problems

SOIL
• There is light soil pollution in the top layer of the site.
• Because of continuous drainage, these peat soils keep sinking a few millimeters every year.

WATER
• Water quality is low due of the agricultural land use, and from an inlet of low quality water in the summer.
• Test of the measured values to the standards show that there are high nutrient concentrations in both surface
water and the groundwater (over fertilizing of the polder is the main cause of this). Groundwater is eutrophic (rich
in minerals and organic nutrients that promotes the proliferation of algae which reduces the dissolved oxygen
content).
• There are also areas on site where the water is brackish.
PLANT AND ANIMAL SPECIES:
• The nature of polder Schieveen is low in the current situation. This coincides with the fact that the upper layers of
the site have been strongly inﬂuenced by human actions.
• The number of breeding couples is dropping because of disturbances (airport, housing development near by).
• The agrarian management of the area had a large inﬂuence on the lowering of pairs of the tureluur and
slobeend since these species need cover.
• The presence of large numbers of birds can cause problems for the ﬂying security at the Rotterdam Airport. In
polder Schieveen this problem exist at the Doenkade, an area that is used by large numbers of gulls
INFRASTRUCTURE:
• The access roads to the site are very narrow.
• Currently there is a lot of trafﬁc going across site: tractors, cars, bikes, and walkers.
TRANSPORTATION:
•The Polder Schieveen is served badly by the OV (public transportation). According to the public transport journey
planner the fastest connection from Rotterdam Central Station is with bus 129 (to the Delftweg, west of the cemetery). The total travel time is 44 minutes for an approximately 6 km route.
• In the current situation there are ﬂow trafﬁc problems on Doenkade, particularly at the viaduct in direction to A13.
RECREATION
• According to the Municipality there is a lack of large natural open spaces in the city of Rotterdam, most speciﬁcally in the north area of Rotterdam.
PERCEPTION
• Studies show that only 4% of the Rotterdammers and 14% of the occupants of the town region have the need of
meadow landscapes [COS 2002]. The perception of beauty in landscape apparently does not coincide with a peat
meadow area.
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marshlands: productive landscape
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EXISTING SITE ELEVATIONS

IN
WETLANDS BASINS

WATER CIRCULATION

PROGRAM
• 244 ha.
• Wetlands for storm-water retention (all basins),
contaminant removals (basin1,2,3,4 and 5) and for
wildlife habitats (basin 6).
• Green open spaces for public use: bike paths,
resting areas, bird watching platforms.
• If water at Polder Schieveen is stop to be
pumped, wetlands will be formed in the lower
areas of the site. The water level at the polder
can be controlled for each of the different wetland
basins, and this will allow them to have different
conﬁgurations, uses and purposes.
• The wetlands in a ﬁrst phase will clean polluted
storm water runoff from the adjacent agricultural
ﬁelds, roads, and business park. And it will also
take care of the inlet of low quality water added to
the site in summer time.
• The wetlands however, could take a larger role in
the future and treat the wastewater from the business park and adjacent areas.

LAGOONS WITH MACROPHYTES
The water is circulated through a series of large watertight basins of decreasing depth from 1.20 to 0.50 metres. Treatment is ensured by bacteria.
Macrophyte lagoons are planted with ﬂoating and rooted plants (Scirpus,
Pharagmites, Typha, water Hyacinths). The plants slow down the water
ﬂow, favour the settling of suspended solids and keep deposits partially
oxygenated by providing oxygen at the level of the roots. The stems
provide support for bacteriological cultures. Lagooning requires10 m2 per
inhabitant and this land must be ﬂat. The sludge is cleaned out every ten
years.

HORIZONTAL MACROPHYTES BEDS OR PLANTED FILTERS
Only one basin is needed. The ground can be relatively ﬂat or slightly
sloping. The substrate, composed of gravel, sand or of certain cohesive
soils, is saturated with water and includes many anaerobic zones. The
only oxygen comes from the vegetation. When these treatment plants are
well design and properly built they are able to produce results within the
standards set for organic pollution. But the reduction of mineral salts often
remains low: nitriﬁcation is limited and the ﬁxing of phosphate depends
on the nature of the ﬁltering bed. This system usually requires of little
maintenance.
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business park

• 70 ha.
• Medical or academic research ofﬁce park.
• 600,000 square meters of ofﬁce, laboratory
and research space.
• Buildings designed with environmentally
responsible architecture (green architecture).
• The Business Park works as a protection barrier
and ﬁlter from the disturbance of the highway and
airport to the marshlands.
• There is weekly activity on site from 8 to 18.00
hrs. Nights and weekends are free of activity decreasing the amount of disturbance on the marshland area.
• Nature conservation and recreation uses are both
within the Business park site.
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problem’s answers

‘‘FRAGMENTED NATURE’
• By adding marshlands to Polder Schieveen it allows the site to be part of a larger ecological network (of marshland ecosystem type). Ecological Networks are an appropriate physical
structure for populations to survive in intensively used landscapes where single large ecosystems do no longer occur (Kinnaird et al 2002; Myers 2003).
• Polder Schieveen together with the adjacent marshlands ecosystem type areas are connected with each other allowing for the landscape structure to retain its resilience to future
changes, like climate change that would force species to move to ﬁnd more suitable habitats.
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‘LACK OF CONTACT WITH NATURE’
• 244 hectares are going to be added to the public open space network of the city of Rotterdam. Polder Schieveen provides new bicycle routes, resting areas, bird-watching platforms,
multi-use platforms in the water, in summary plenty of space for people to use and enjoy.
• Together with Ackerdijkse Plassen they become the largest open space areas of the region.
They will have a deﬁned identity, that would help the area to be valued by Rotterdam citizens
and visitors for its beauty and biodiversity.
• Polder Schieveen becomes a new place, but retaining its traditional roots and structure that
shaped this site back in 1792.

‘GREEN BOTTLENECK’ and ‘THE PRESSURE OF URBAN GROWTH’
• As mentioned before, by connecting natural areas through an ecological network, it allows
for urban growth to continue without fragmenting natural areas with ecological importance.
• In this case, because of the speciﬁc location of the bottleneck between to large cities with
unique identities, it is important for Rotterdam and Delft to retain its boundaries. By adding
wetlands to Polder Schieveen and allowing this site to be valued by people, it will strengthen this bottleneck area to stay ‘green’ and not developed. Polder Schieveen together with
Ackerdijkse Plassen and the Abtswoudse Bos in Delft become a green barrier between the
two large urban conglomerations.
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research questions
1.
How to integrate ecological science into landscape architectural design, in
particular, of a Business Park at Polder Schieveen?
To integrate ecological concepts and landscape architectural design, there are some characteristics that these concepts should encompass: it should be possible to integrate them to
the design process early on; they should be able to adapt to changes that are likely to occur
during the process; they should be informative of how to deal with the landscape structure,
in other words, they should be spatially explicit; and also it should be possible to apply them
at different scales. This is probably not an exhaustive list, and other characteristics could be
added.
The landscape ecological concept of ecological networks can be applied in landscape design
as shown in the Polder Schieveen project. It is not only a concept but also a tool to decide the
level of biodiversity desired for a speciﬁc area and it provides a method to predict the level of
sustainability of future designs by studying the proposed landscape structure. This landscape
structure has to be appropriate to the ambition level chosen by the actors involved in the decision about the area.
2.
What are the challenges of the communication and interdisciplinary work
between landscape architects and ecologists? What were the lessons learned in this
particular experience?
This answer is based on my own experience working with landscape ecologists during my
thesis work.
I had no communication problems, on the contrary, every meeting with my Landscape Ecologist supervisor clariﬁed any doubts that I had about ecological concepts. Some of the reasons
why we were able to communicate so well were that in the landscape ecologist’s chair there
was a person who is an expert on his own subject but also knowledgeable about landscape
design and planning; he a professor who knows how to share his knowledge; someone that
has not only theoretical but also practical experience on his ﬁeld; and a person who is open to
questions, suggestions and criticism. On the designer’s chair there was somebody who was
both interested in assimilating ecological theory; who had a strong feeling that learning about
ecology was important for practicing landscape architecture, hence perceiving an added value
to design work done using a scientiﬁc approach; and someone who spent a large part of her
research exploring the ﬁeld of ecology.
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As for real practice of professionals working interdisciplinary, I dare to say that the concept
of ecological network in particular is an important one when thinking of communication with
the non-designer world. This concept allows designers to deliver a clear message of what
is their goal, as for the level of sustainability for a particular site (sustainability focusing on
biodiversity).
With a deﬁned goal, there are no generalized messages; this concrete and clear objective
would improve our professional credibility in the eyes of clients, stakeholders, and users.
This message becomes even stronger when the goal can be tested or measured after
the project construction. Otherwise, without a clear goal, how do we know what to test or
measure in a post-construction evaluation?
3.
How to translate the scientiﬁc information (ecological function) into form
(spatial design)?
In my experience with this project, the scientiﬁc information did not modiﬁed the way I designed, but it allowed me to make decisions based on scientiﬁc methodology and analysis.
This means that the decisions were based on scientiﬁc theory that followed a transparent
methodology, with explicit steps, and that it is repeatable.
In the particular case of the designing of a business park at Polder Schieveen, the ecological analysis informed the ecosystem type desired for the area (marshlands) because this
would allow the site to improve the sustainability of the region. It also informed the layout
of the actual business park, so it would not dissect the already fragmented landscape once
more. The ecological information connected the individual site with its surrounding context at a regional scale, hence, the design decisions based on this ecological information
allowed it to become part of the regional network. I was able to specify the level of biodiversity that I could reach with my own design on site, and propose improvements to elevate
this level if measures were to be taken in the surrounding areas. This concept can be used
as a tool to predict the level of biodiversity of the site in the future, this allowed me to look
at the site through out time, which was a remainder that the landscape is dynamic, and
therefore its design should be dynamic as well.

4.
What were the challenges, disadvantages and restrictions of the application of
ecological landscape design in urban settings, more speciﬁcally at Polder Schieveen?

5.
How to determine the scientiﬁc knowledge needed to propose a design that
will improve the ecological qualities of Polder Schieveen?

The project site will inﬂuence the search for the appropriate ecological concept.

We will not be able to have complete ecological information of a given site, since landscapes -and cities- are in constant change. New discoveries take place on everyday
practices in the scientiﬁc world. What it is important is to focus on the current level of
sustainability of the site and to try to improve it to a maximum possible level in order to
retain the landscape structure that would allow it to be resilient to future changes, many of
which will be uncertain. The improvement of the level of sustainability does not only depend
on the ecological aspect, but also on the social and economic aspects of the site or project.
When dealing with uncertainties, it is important to apply the precautionary principle of not
provoking negative impacts, but still doing as much as possible with the information that
we have now. In the words of Paul Opdam, “we need to start designing spatial solutions
to fragmentation of our habitats and we have to start doing it now. We will continue to learn
as we move forward with this, as it is a relatively new process and something that needs to
happen quickly, perhaps without the luxury of learning prior to application” (Paul Opdam.
Creating networks for nature. Branch Workshop. Kent, UK. 2007).

I believe that the concept of ecological networks can be applied in almost all types of project
sites. As a methodology, it could be used to analyze the biodiversity situation of any given
landscape. If the site is in a highly urbanized area, with almost no connections to other green
open spaces, the level of biodiversity analyzed will probably be very low. Therefore, the focus
could shift from biodiversity to another ecological component like air quality for example, for
which there are probably other speciﬁc concepts to use.
In the case of Polder Schieveen because it is a large site, I was able to accommodate the
desired business park (with the size that Rotterdam Municipality had already decided on)
without jeopardizing the ecological function of its natural surroundings. For this project I was
able to improve the local ecological situation with my proposed project.
Ecological landscape design looks beyond the ‘surface’ of a project site; it looks at how it
works with its regional context, with its biotic, abiotic and human context. There should not be
a negative attitude towards using this holistic approach, because together with new problems,
innovative solutions will be discovered.
In the case of Polder Schieveen, looking at the site on a regional scale informed me that
adding marshlands could improve not only the individual site but also the larger ecological
network. That decision alone brought many other new solutions to speciﬁc site problems like
water pollution. The cleaning of the polluted water supports the development of large areas of
wetlands on site. This ‘productive’ aspect of the landscape also improves its image, making it
a more attractive place for people to visit. All of these decisions reinforce the main ecological
reason of improving the biodiversity level at Polder Schieveen by developing new habitats for
animal species.
Ecological landscape design encourages an interdisciplinary effort. Innovative proposals
could be developed from this type of work, since it allows for the different disciplines to bring
new concepts into the design process. Experts from different ﬁelds have to be invited to the
decision-making table to be able to have holistic information about the ecology of the site.
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ecological network analysis
ECOLOGICAL NETWORK ANALYSIS PROCESS
STEPS:
1- The ecosystem types that are going to be analyzed are deﬁned.
2- Key species are chosen as ecoproﬁles representatives of those ecosystem types and are
divided in two categories: sensitive to barriers and non-sensitive to barriers. Key species are
indicatives for a larger range of species. An ecoproﬁle is a description of the spatial and qualitative requirements of a surrogate species, which represents a range of species with similar
demands. The large variety of species that can be represented in a landscape is thus reduced
to an orderly number of ecoproﬁles.
3- The current situation is then assessed by applying the concept of ecological networks to
determine if the networks are sustainable or not.
3- After the assessment, conclusions can be made and solutions can be proposed.

ECOPROFILES
This is a system that categorizes the diversity of species into an orderly set of ecological
proﬁles, based on generalized ecological traits of species. These traits are used to translate requirements for ecosystem functioning into required landscape properties: ecosystem
type, amount of area and spatial conﬁguration of nature areas.
• Required ecosystem type in which the habitat can be found: species are categorized on
the basis of their habitat use into ecosystem types.
• Required total area: several indicators for area requirements can be chosen for use in
landscape planning, for example minimum key patch area and minimum habitat network
area and corrections for habitat network area and corrections for habitat quality are possible (Verboom et al 2001. Opdam et al. 2003)
• Required spatial conﬁguration: the biodiversity in the landscape will depend on the ability of species to move between patches of habitat by crossing the landscape matrix. The
need for interpatch movements increases in higher levels of fragmentation. This leads to
maximum allowable distances between ecosystem patches. The landscape matrix usually contains infrastructure considered as ‘barriers’ for the species movement, this is why
ecoproﬁles are distinguished into barrier sensititve and non-sensitive.

ECOSYSTEM TYPE: MARSHLAND
In a real case, and if this concept would be analyzed by landscape ecologists, other ecosystems types
would be analyzed as well to have a more complete information about the region’s ecological situation.
Because of the time frame that I have for this thesis work I will only focus on the ecosystem type with
most probabilities of beneﬁting the larger ecological network, hence improving the sustainability of the
region. The marshland ecosystem type is the one chosen to be analyzed.

Source: The information of these paragraph are taken from S.A.M van Rooij, E.G. Steingrover, P.F.M. Opdam. Networks for life: scenario development of an ecological
network in Cheshire County. Alterra. 2003. T.van der Sluis, R.G.H. Bunce, H. Kuipers, J. Dirksen. Networks for life: ecological network analysis for Cheshire County (UK).
Alterra. 2003
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Paul Opdam, Rogier Pouwels, Sabine van Rooij, Eveliene Steingrover, Claire Vos. Setting biodiversity targets in participatory landscape planning: introducing the
ecoproﬁle approach.

KEY SPECIES

ECOPROFILES
SENSITIVE TO BARRIERS

This species is under the same ecoproﬁle as the Waterspitsmuis.
Habitat: forest, shrubs and border vegetation (can be with water bodies), grassland,
with small water bodies.
Barriers; waterways with steep borders, provincial roads if 3.000 and more cars per
day, national roads.
Habitat: areas of tall grasses such as cereal crops
(particularly wheat and oats), roadside verges,
hedgerows, reed beds, dykes and salt-marshes.
Size: length:- head & body, 5-7 cm; tail 5-7cm
weight:- adult, about 6g.
Life-span: up to 18 months in the wild, but usually 6
months. Can live up to 5 years in captivity.
Food: mainly seeds and insects; also nectar and
fruit.
Breeding. Harvest mice are busy breeding from
May to October, often producing 3 litters a year.
Harvest mice must have shelter to retreat to once
the crop has been harvested so hedgerows are an
important habitat for them, providing food as well as
shelter. When hayricks were more common, many
mice over-wintered in these.1

1- PURPERSTREEPPARELMOER
VLINDER ( Lesser Marbled Fritillary ) Brenthis ino
It is found in central and northern Europe in lush damp meadows. It is widespread
and usually common in the right habitats.

2- NOORDSE WOELMUIS (Root vole) Microtus oeconomus
The Tundra Vole or Root Vole have short ears and a short
tail. Their fur is yellowish brown with paler sides and white
underparts. They are 18 cm long with a 4 cm tail and weigh
about 50 g.
These animals are found in damp tundra or moist meadows,
usually near water. They make runways through the surface
growth in warm weather and tunnel through the snow in
winter. They feed on grasses, sedges and seeds.
Female voles have three to six litters of three to nine young
in a shallow burrow. The vole population in a given area can
vary greatly from year to year.
They are active year-round. They also dig underground
burrows where they store seeds and roots, especially licorice
root, for the winter. 2

DISPERSAL DISTANCES (km)
KEY AREA (ha)

source: Alterra, Wageningen
University and Research

3- BEVER (European Beaver) Castor ﬁber

0-10

0-3
DWERGMUIS
DD: 2 km
KA: 5 ha

10-100

3-7

7-15

15-25

25-35

>35

25-35

>35

NOORDSEMUIS
DD: 5 km
KA: 50 ha

100-500

The Eurasian beaver was once widespread in Europe
and Asia. However, by the beginning of the 20th century,
only eight small populations, totaling approximately 1,200
individuals, were left. The main cause of this reduction was
over-hunting. A series of management measures (beginning with a hunting ban implemented in Norway in 1845)
resulted in an increase in numbers in many populations,
particularly across Europe. In 1998, the population was
estimated at 430,000 (Nolet and Rosell 1998), although
populations in Asia are still considered small.
Beavers are adapted for a semi-aquatic life, using a variety
of freshwater systems. Their main habitat requirements are
freshwater and the proximity of trees (Nowak 1999).
The main threat to current populations appears to further
introductions of foreign or unknown origin beavers near the
range of autochthonous subspecies.

BEVER
D.D: 20 km
K.A: 300 ha

500-1000
1000-5000
>5000

NON-SENSITIVE TO BARRIERS
2- RIETZANGER (Sedge Warbler)
Acrocephalus Schoenobaenus
It breeds across Europe and western and central Asia. It is migratory, wintering in
sub-Saharan Africa.
This small passerine bird is a species found in reed beds with bushes. 3-5 eggs are
laid in a nest in reeds or a bush. Pairs are usually monogamous, but not strictly so
(Leisler & Wink 2000).
This is a medium-sized warbler, 11.5-13cm long. The adult has a heavily streaked
brown back and pale underparts. The forehead is ﬂattened, there is a prominent
whitish supercilium, and the bill is strong and pointed. The sexes are identical, as
with most warblers, but young birds are streaked on the breast below. Like most
warblers, it is insectivorous, but will take other small food items including berries.
The song is a fast, chattering jirra-jirra-jirra punctuated with typically acrocephaline
whistles and mimicry.3

DISPERSAL DISTANCES (km)
KEY AREA (ha)

1- DWERGMUIS (Harvest mouse) Micromys minutus

0-10

10-100

0-3
PURPER.
VLINDER
DD: 0.5 km
KA: 5 ha

3-7

7-15

15-25

RIETZANGER
DD: 11 km
KA: 55 ha

100-500
500-1000
1000-5000
>5000

1- http://www.yptenc.org.uk/docs/factsheets/animal_facts/harvest_mouse.html
2- http://en.wikipedia.org/wiki/Tundra_Vole
3- http://en.wikipedia.org/wiki/Sedge_Warbler
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MARSHLAND PATCHES in hectares

ECOPROFILES SENSITIVE TO BARRIERS
DWERGMUIS (Harvest mouse) Micromys minutus
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16

8
14
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15

1- Network total size?
2- How is the quality of the patches? (optimal: 1; suitable: 0.5, marginal: 0.1)
3- Does it have a Key Area?
4- Is the network sustainable?
Small mammal: key area=1: sustainable network with key area=1.5 : sust. network without key area=2

For Dwergmuis minimum key area= 5 ha; Dispersal distance= 2 km.
Sustainable network w/ key area minimum size = 7.5 Ha.
Sustainable network w out key area minimum size= 10 ha.

Determined region total network= 663 ha
Largest patches= 100 ha
Average distances between patches= 3.5 km
Maximum distances between patches = 5 km
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KEY

EXISTING MARSHLAND
EXISTING FOREST
WATER

NETWORK 1
1- total network= 100 ha.
2- suitable= 50 ha
3- key area=50 ha
4- yes, the network is sustainable.

NETWORK 5
1- total network= 44 ha.
2- suitable= 22 ha
3- key area=15 ha
4- yes, the network is sustainable.

NETWORK 9
1- total network= 25 ha.
2- suitable= 12.5 ha
3- key area=12.5 ha
4- yes, the network is sustainable.

NETWORK 13
1- total network= 188 ha.
2- suitable= 94 ha
3- key area= 50 ha.
4- yes, the network is sustainable.

NETWORK 2
1- total network= 10 ha.
2- suitable= 5 ha
3- key area=5 ha
4- No, the network is not sustainable.

NETWORK 6
1- total network= 27 ha.
2- suitable= 13.5 ha
3- key area=12.5 ha
4- yes, the network is sustainable.

NETWORK 10
1- total network= 50 ha.
2- suitable= 25 ha
3- key area=25 ha
4- yes, the network is sustainable.

NETWORK 14
1- total network= 30 ha.
2- suitable= 15 ha
3- key area=15 ha
4- yes, the network is sustainable.

NETWORK 3
1- total network= 6 ha.
2- suitable= 3 ha
3- key area= no
4- No, the network is not sustainable.

NETWORK 7
1- total network= 2 ha.
2- suitable= 1 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 11
1- total network= 25 ha.
2- suitable= 12.5 ha
3- key area=12.5 ha
4- yes, the network is sustainable.

NETWORK 15
1- total network= 80 ha.
2- suitable= 40 ha
3- key area= z40 ha
4- yes, the network is sustainable.

NETWORK 4
1- total network= 50 ha.
2- suitable= 25 ha
3- key area=25 ha
4- yes, the network is sustainable.

NETWORK 8
1- total network= 4 ha.
2- suitable= 2 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 12
1- total network= 1 ha.
2- suitable= 0.5 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 16
1- total network= 1 ha.
2- suitable= 0.5 ha
3- key area= No
4- No, the network is not sustainable.

NOTE : For this ecoproﬁle, almost half of the networks are not sustainable, due to the fragmentation of the landscape. Patches are
too small and not connected with each other.

ECOPROFILES SENSITIVE TO BARRIERS
NOORDSE WOELMUIS (Root vole) Microtus oeconomus

BEVER (European Beaver) Castor ﬁber
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1- Network total size?
2- How is the quality of the patches? (optimal: 1; suitable: 0.5, marginal: 0.1)
3- Does it have a Key Area?
4- Is the network sustainable?
Small mammal: key area=1: sustainable network with key area=1.5 : sust. network without key area=2

1- Does it have a Key Area?
2- Network total size?
3- How is the quality of the patches? (optimal: 1; suitable: 0.5, marginal: 0.1)
4- Is the network sustainable?
Mammal: key area=1: sustainable network with key area=1.5 : sust. network without key area=2

Sustainable network w/ key area minimum size = 75 ha.
Sustainable network w out key area minimum size= 100 ha.

Sustainable network w/ key area minimum size = 450 ha.
Sustainable network w out key area minimum size= 600 ha.

For Noordse Woelmuis minimum key area= 50 ha.; Dispersal distance= 5 km.
NETWORK 1
1- total network= 100 ha.
2- suitable= 50 ha
3- key area=50 ha
4- No, the network is not sustainable.

NETWORK 5
1- total network= 4 ha.
2- suitable= 2 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 9
1- total network= 188 ha.
2- suitable= 94 ha
3- key area=50 ha
4- yes, the network is sustainable.

NETWORK 2
1- total network= 16 ha.
2- suitable= 8 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 6
1- total network= 76 ha.
2- suitable= 38 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 10
1- total network= 80 ha.
2- suitable= 40 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 3
1- total network= 50 ha.
2- suitable= 25 ha
3- key area= no

NETWORK 7
1- total network= 25 ha.
2- suitable= 12.5 ha
1- key area= No
4- No, the network is not sustainable.

NETWORK 11
1- total network= 20 ha.
2- suitable= 10 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 8
1- total network= 1 ha.
2- suitable= 0.5 ha
1- key area= No
4- No, the network is not sustainable.

NETWORK 12
1- total network= 30 ha.
2- suitable= 15 ha
3- key area= No
4- No, the network is not sustainable.

4- No, the network is not sustainable.
NETWORK 4
1- total network= 73 ha.
2- suitable= 36.5 ha
3- key area=No
4- No, the network is not sustainable.

NOTE : for this ecoproﬁle only one network is currently sustainable. This is mainly due to the many barriers that are dissecting the
landscape making it very fragmented. Also the patches are too small to sustain species like the ones in this ecoproﬁle that need
larger habitat areas.

For Bever minimum key area= 300 ha.; Dispersal distance= 20 km.
NETWORK 1
1- total network= 100 ha.
2- suitable= 50 ha
3- key area=50 ha
4- No, the network is not sustainable.

NETWORK 5
1- total network= 73 ha.
2- suitable= 36.5 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 9
1- total network= 188 ha.
2- suitable= 94 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 2
1- total network= 10 ha.
2- suitable= 5 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 6
1- total network= 1 ha.
2- suitable= 0.5 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 10
1- total network= 80 ha.
2- suitable= 40 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 3
1- total network= 6 ha.
2- suitable= 3 ha
3- key area= no
4- No, the network is not sustainable.

NETWORK 7
1- total network= 25 ha.
2- suitable= 12.5 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 11
1- total network= 20 ha.
2- suitable= 10 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 4
1- total network= 50 ha.
2- suitable= 25 ha
3- key area=No
4- No, the network is not sustainable.

NETWORK 8
1- total network= 76 ha.
2- suitable= 38 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 12
1- total network= 30 ha.
2- suitable= 15 ha
3- key area= No
4- No, the network is not sustainable.

NOTE : For this ecoproﬁle, that is for species with a need of larger habitats, none of the networks is sustainable. The patches are too
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small or with a low quality for these species. There is also a lack of connections in this fragmented landscape.

ECOPROFILES NON-SENSITIVE TO BARRIERS
RIETZANGER (Sedge Warbler) Acrocephalus Schoenobaenus

PURPERSTREEPPARELMOER VLINDER ( Lesser Marbled Fritillary ) Brenthis ino

4

1

1

10
15

2

12

6
7

11
14

5

3

9
13

16

8

1- Network total size?
2- How is the quality of the patches? (optimal: 1; suitable: 0.5, marginal: 0.1)
3- Does it have a Key Area?
4- Is the network sustainable?
Small bird: key area=1: sustainable network with key area=1.5 : sust. network without key area=2

1- Network total size?
2- How is the quality of the patches? (optimal: 1; suitable: 0.5, marginal: 0.1)
3- Does it have a Key Area?
4- Is the network sustainable?
Butterﬂies: key area=1: sustainable network with key area=2.5 : sust. network without key area=2.5

Sustainable network w/ key area minimum size = 82.5 Ha.
Sustainable network w out key area minimum size= 110 ha.

Sustainable network w/ key area minimum size = 12.5 Ha.
Sustainable network w out key area minimum size= 12.5 Ha.

For Rietzanger minimum key area= 55 ha. ; Dispersal distance= 11km.

NETWORK 1
1- total network= 663 ha.
2- suitable= 331.5 ha
3- key area= 94 ha
4- yes, the network is sustainable.

NOTE: The network for this ecoproﬁle is sustainable, but if there are some minor changes in the quality or size of the current
patches the situation could quickly changed to unsustainable. Another key area could be added to the network to make it stronger
and improve the chances of it to stay sustainable in the future.
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For Purperstreepparelmoer vlinder minimum key area= 5 ha. ; Dispersal distance= 0.5 km.

NETWORK 1
1- total network= 100 ha.
2- suitable= 50 ha
3- key area=50 ha
4- yes, the network is sustainable.

NETWORK 5
1- total network= 40 ha.
2- suitable= 20 ha
3- key area=15 ha
4- yes, the network is sustainable.

NETWORK 9
1- total network= 4 ha.
2- suitable= 2 ha
3- key area= no
4- No, the network is not sustainable

NETWORK 13
1- total network= 1 ha.
2- suitable= 0.5 ha
3- key area= no
4- No, the network is not sustainable

NETWORK 2
1- total network= 10 ha.
2- suitable= 5 ha
3- key area=5 ha
4- No, the network is not sustainable.

NETWORK 6
1- total network= 4 ha.
2- suitable= 2 ha
3- key area= no
4- No, the network is not sustainable.

NETWORK 10
1- total network= 50 ha.
2- suitable= 25 ha
3- key area=25 ha
4- yes, the network is sustainable.

NETWORK 14
1- total network= 188 ha.
2- suitable= 94 ha
3- key area=50 ha
4- yes, the network is sustainable.

NETWORK 3
1- total network= 6 ha.
2- suitable= 3 ha
3- key area= no
4- No, the network is not sustainable.

NETWORK 7
1- total network= 27 ha.
2- suitable= 13.5 ha
3- key area= 12.5
4- yes, the network is sustainable.

NETWORK 11
1- total network= 26 ha.
2- suitable= 13 ha
3- key area=12.5 ha
4- yes, the network is sustainable.

NETWORK 15
1- total network= 20 ha.
2- suitable= 10 ha
3- key area= 10 ha
4- yes, the network is sustainable.

NETWORK 4
1- total network= 50 ha.
2- suitable= 25 ha
3- key area=25 ha
4- yes, the network is sustainable.

NETWORK 8
1- total network= 2 ha.
2- suitable= 1 ha
3- key area= No
4- No, the network is not sustainable.

NETWORK 12
1- total network= 25 ha.
2- suitable= 12.5 ha
3- key area=12.5 ha
4- yes, the network is sustainable.

NETWORK 16
1- total network= 30 ha.
2- suitable= 15 ha
3- key area= 15 ha
4- yes, the network is sustainable.

NOTE: For this ecoproﬁle there are also problems. From a total of 16 networks, 6 are not sustainable. That for this ecoproﬁle is
really a low number. This ecoproﬁle has some mobility, is not that disturbed by barriers, and the minimum patch size for it is not too
large.

proposed networks improvements

SENSITIVE TO BARRIERS

DWERGMUIS (Harvest mouse) Micromys minutus

NON-SENSITIVE TO BARRIERS

Many of the networks of this ecoproﬁle are sustainable at the moment. But this situation could
change in the future due to climate change for
example.
In order to make the network stronger for
uncertain future situations the following actions
could be taken:
• Enlarge the key area at Ackerdijkse Plassen
-adding marshland in Polder Schieveen.
• New key area at Polder Schieveen could
be easily connected with the south patch at
Zestienhoven, combining networks.
- Connect networks by creating corridors and/or
stepping stones.
- Improve the habitat quality of the smaller
patches.

RIETZANGER (Sedge Warbler) Acrocephalus Schoenobaenus

The ecoproﬁle network is sustainable at
the moment in the region. But there is only
one key area on it, on the west side of the
motorway A13.

• Add marshland to Polder
Schieveen, so together with
Ackerdijkse Plassen they add a
second key area for the region
east of A13, improving the
chances for the network to stay

NOORDSE WOELMUIS (Root vole) Microtus oeconomus
This ecoproﬁle is currently in an unsustainable
state.
In order to improve the networks the following
actions could be taken:
• Add marshland to Polder Shieveen, together
with Ackerdijkse Plassen, to change the status
of that network to a sustainable one.
• Connect it with the patch at Zestienhoven
enlarges the network and improves potential
species movement to the inner city.
- Connect networks by creating corridors and/or
stepping stones.
- Improve the habitat quality of the smaller
patches.

PURPERSTREEPPARELMOER VLINDER ( Lesser Marbled Fritillary ) Brenthis ino
For this ecoproﬁles with small dispersal
distance, many networks are not sustainable
at the moment because they are not large
enough patches, or because the habitat quality is not optimal.
In order to make the network stronger for uncertain future situations the following actions
could be taken:
• Enlarge the key area at Ackerdijkse Plassen
-adding marshland in Polder Schieveen.
- Connect networks by creating corridors
and/or stepping stones.
- Improve the habitat quality of the smaller
patches.

BEVER (European Beaver) Castor ﬁber
In this ecoproﬁle none of the analyzed networks
are sustainable at the moment. The patches are
too small for an optimal habitat for the species
of this ecoproﬁle, plus they are not connected
between them. Key areas are difﬁcult to have
in this region because there are not such large
patches of marshland. To improve the situation it
is important to focus in creating robust connection
between the smaller patches. This can be done
by creating corridors and/or stepping stones.
• Add marshlands to Polder Schieveen, so
together with Ackerdijkse Plassen they allow this
area to become a key patch for this region.

KEY
NEW STEPPING STONE
NEW CONNECTION/CORRIDOR
NEW MARSHLAND PATCH
ECOPROFILE NETWORK
ECOPROFILE NETWORK KEY AREA
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