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FASCINATION
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Intro

Biodiversity, edited from PBL, 2010a 



MSc Landscape Architecture Thesis - Matthijs Hollanders

5

Finland
Sweden

Spain
Italy

Germany
France

United Kingdom
Belgium

Ireland
Denmark

% of the natural situation
0 20 40 60 80 100

The Netherlands

EU-27

LEGEND

agriculture

nitrogen deposition

remaning population size

urban and other
forestry

fragmentation
disturbance
climate change

domain loss

quality loss

50% or less of 
aboveground 

biomass is carbon

Aboveground 
Biomass 1/3

Belowground 
Biomass 2/3

carbon storage in 
branch and leave waste

BIODIVERSITY LOSS

carbon storage roots, 
root secretions and 
attached organisms

MOTIVATION
Intro

MEAN SPECIES ABUNDANCE IN PERCENTAGE OF ORIGINAL POPULATION

Europe (OECD)

The Netherlands

world 
(Antarctica excluded)

1700 1750 1800 1850 1900 1950 2000 2050

20

40

60

80

100

Causes for biodiversity loss in Europe, edited from PBL, 2010b
Biodiversity, edited from PBL, 2010a 

Local food distribution, impression from the EO Wijers submission



6

MSc Landscape Architecture Thesis - Matthijs Hollanders

PRODUCTIVE SYMBIOSIS
Design of a productive landscape contributing to recreational value and an ecologically 

healthy and continuous habitat for people and wildlife

RESEARCH OBJECTIVE
Intro
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- What is a landscape architectural framework for the Parkstad region which provides conditions 
for a multi-layer landscape in which the production of agricultural goods, recreation, and 

ecological development work together and support the growth of biodiversity? 

RESEARCH QUESTION
Intro



LANDSCAPE
ANALYSIS
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Conceptual section, adjusted from Pinxt et al. (n.d., p.48 and 53)

River terrace

River valley

Orchard

River

Slope forest

Source forest

Tree lane

Pool

Brook ecology

Grassland

Graft
Hedges

Steep slope

Dry valley

High plateau

Plateau edge

High ridge

Flat plateau

Brook valley

Gentle slope

LIMBURG LANDSCAPES
Analysis
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PARKSTAD REGION
Analysis
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The result of land consolidation, (Van Sabben rentmeesters, n.d.)

LEGEND

land-owner 2

land-owner 4

land-owner 1

land-owner 3

land-owner 5

road
water

LAND CULTIVATION
Analysis

PAST SMALL SCALE FARMS LARGE SCALE PARCELS
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PARKSTAD REGION
Analysis
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Carbon dynamics much below average Sensitivity to erosion, only 
temporarily protected by vegetation

Landscape attractiveness 
graded below 7

Experience value graded below 8 
within the farmlands

Amount of species below 400 Amount of red listed species below 40

CHALLENGES
Analysis

‘HEAT-MAP’
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SITE SELECTION
Analysis

SELECTED SITE

‘HEAT-MAP’ CLUSTERS

ECOLOGICAL BACKBONES



DESIGN
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Ecological corridors Attach to ecologically 
valuable areas

Landscape variety Retain and use available water Improve recreational 
experience level

Prevent erosion Preserve valuable views

Increase diverse productivity and 
local distribution

DESIGN OBJECTIVES
Design
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LEGEND

forestry
agroforestry
water
built environment

nature development

CONCEPTUAL VISION
Design
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monoculture
heavy machines

soil compaction wide views

modern harvest 
technologies

polyculture
ecological corridors

preserve views

scarcity in 
healthy soils

infiltration

forest
left-over

grasslandvalley view

graft 

water 
drainage

water
ecology

food
production

rich 
soil-life

preserve views

strip
cultivation

wood production

improve soil
quality

CONCEPTUAL SECTIONS
Design

CURRENT 
SITUATION

CURRENT 
SITUATION DESIGN

DESIGN

preserved 
graft
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FOOD PARKS
Design

LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry
built environment

Parkstad border
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RATIONAL STRIPS
Design

LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry
built environment

Parkstad border
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AGROFORESTRY
Design

LEGEND

natural forest
natural open land
cultivated woods
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Parkstad border
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry
built environment

Parkstad border

CULTIVATED WOODS
Design
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REGIONAL VISION
Design

LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry
built environment

Parkstad border
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CURRENT SITUATION
Design

LEGEND

natural forest
traditional agriculture

natural open land
cultivated woods
rational strips
food park
agroforestry
built environment

Parkstad border
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ZOOMIN AREAS

LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry
built environment

Parkstad border

Design
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SEQUENCE OF TYPOLOGIES

LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry
built environment

Parkstad border

Design
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border

church
built environment

Design
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border

church
built environment

Design

FOOD PARK
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border

church
built environment

Design

FOOD PARK
RATIONAL STRIPS
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border

church
built environment

Design

FOOD PARK
RATIONAL STRIPS

AGROFORESTRY
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border

church
built environment

Design

FOOD PARK
RATIONAL STRIPS

AGROFORESTRY

CULTIVATED WOODS
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border

church
built environment

Design

FOOD PARK
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park function community gatheringeducationspecies varietyevents

FOOD PARK
Design

Increase diverse productivity and 
local distribution



34

MSc Landscape Architecture Thesis - Matthijs HollandersDesign



MSc Landscape Architecture Thesis - Matthijs Hollanders

35

Design
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border

church
built environment

Design

RATIONAL STRIPS
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CURRENT LANDSCAPE
Design
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strips along 
contourlines

orientation
and layering

emphasize
perspective

alternating species

most functional 
configuration

guidance of water

RATIONAL STRIPS
Design

Landscape variety
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Figure 1	 Layered vegetation and a layered harvest

TALL TREE LAYER

LOW TREE LAYER

SHRUB LAYER

ROOT LAYER

WOOD NUTS FRUIT BERRIES ROOTS AND TUBERS HERBS MUSHROOMS

GROUNDCOVER

CLIMBERS

FUNGI
HERBACEOUS 

LAYER

WATER LOVING PLANTS

LAYERED SYSTEM
Design
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SOIL LIFE

LOWER NUTRIENTS

LEAF COMPOST

SHADING

CLIMBING 
SUPPORT

WATER RETENTION

WATER 
PURIFICATION

PERFORMANCE SUPPORT
Design
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TREETOPS AS 
VIEWPOINT FOR 
BIRDS OF PREY

POLLINATING 
INSECTS

PREDATORS
PREVENTING 

PLAGUES

HIDING PLACES
FOR BIRDS AND 

SMALL MAMMALS

POOLS AS HABITAT
FOR AMPHIBIANS

BIODIVERSITY
Design
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SPRING

SEASONS
Design
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SEASONS
Design

SUMMER
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SEASONS
Design

AUTUMN



MSc Landscape Architecture Thesis - Matthijs Hollanders

45

SEASONS
Design

WINTER
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border

church
built environment

Design AGROFORESTRY
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farmland types:
hamster management
wheat
other crops

LEGEND

OPEN LANDS
Design
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linear continuity

stepping stones

shortening the distance

hop-over

layered vegetation

healthy food chain

wildflower edge

SMALL LANDSCAPE ELEMENTS
Design
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layersharvestable edge

wind protection view

limiting loss
duo to shade

AGROFORESTRY
Design

Ecological corridors
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X

A B

1.6x
9.5x

how to make maximum use of the trees influence on productivity, according to Selin Norén, Cuperus, Dawson, et al., 2019, p.7

Shadow effects; 1. basic reduced yield range, 2. include infrastructure with areas with allready reduced yield, 3. double row of trees enlarges the loss of productive 
land and 4. arrange vegetation layers according to the sun if possible

4.

1.

3.

2.

YIELDS
Design

70% 107%
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border

church
built environment

Design

CULTIVATED WOODS
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“... it is clear that a substantial part of the plants and animals living 
in the Netherlands are more or less bound to forests.” 

(Nabuurs, Schelhaas, Oldenburger, et al., 2016)

EXISTING FORESTS
Design
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tree-tops landscape

forest entrance

wild woodproduction
and

rational food strips

axis

growth showcase

CULTIVATED WOODS
Design

Prevent erosion 
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Design
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Design
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zoomin 1.

zoomin 3.
zoomin 2.

zoomin 4.

THE ROLE OF WATER

LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry
built environment

Parkstad border

Design
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border
water

church
built environment

WATER
Design
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WATER ECOLOGY
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ecological edges prevent
evaporation

amphibian pools ongoing waterstructure

THE ROLE OF WATER
Design

Retain and use available water
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zoomin 1.

zoomin 3.
zoomin 2.

zoomin 4.

LEGEND

natural forest
natural open land
cultivated woods
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food park
agroforestry
built environment

Parkstad border

CHURCH VIEW
Design
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CHURCH VIEWS
Design
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CHURCH VIEWS
Design
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border
water

church
built environment

CHURCH VIEW
Design

Preserve valuable views

emphasize
view
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Design
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Design
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry
built environment

Parkstad border

CONIFEROUS FORESTS
Design
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NON-NATIVE
Design
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SUMMARY 
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CONCLUSION
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2020
Design

LEGEND
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traditional agriculture

natural open land
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food park
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built environment

Parkstad border
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2025
Design

LEGEND

natural forest
traditional agriculture

natural open land
cultivated woods
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food park
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built environment

Parkstad border
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2035
Design

LEGEND

natural forest
traditional agriculture

natural open land
cultivated woods
rational strips
food park
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built environment

Parkstad border
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LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry
built environment

Parkstad border

2050
Design



78

MSc Landscape Architecture Thesis - Matthijs Hollanders

LEGEND

natural forest
natural open land
cultivated woods
rational strips
food park
agroforestry

outside Parkstad border
water

church
built environment
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EUROPEAN OTTER
EURASIAN RED SQUIRREL EUROPEAN HARE

LEAST WEASEL

BANK VOLEHOUSE MOUSE

EUROPEAN HEDGEHOG

EUROPEAN BADGER
HAZEL DORMOUSE

YELLOW-NECKED MOUSE COMMON VOLE

EURASIAN WATER SHREW

WILD CAT

ROE DEER

NATTERER’S BATGARDEN DORMOUSE
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WILD BOAR
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EUROPEAN HONEY BUZZARD
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WILLOW TIT

EURASIAN WOODCOCK
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FIELDFARE

COMMON NIGHTINGALE

EURASIAN GOLDEN ORIOLE

EUROPEAN GREEN WOODPECKER

EURASIAN SPARROWHAWKBARN SWALLOW
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SAND MARTINCOMMON RAVEN LESSER REDPOLL
KING FISHER
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TAWNY OWL
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LONG-EARED OWLHOUSE SPARROW

EURASIAN BLUE TIT ROUGH-LEGGED BUZZARD

HEN HARRIER

BROWN HAIRSTREAK
EUROPEAN STAG BEETLE

PALMATE NEWT
NORTHERN CRESTED NEWTVIVIPAROUS LIZARD

DEAF ADDER
SAND LIZARD

COMMON MIDWIFE TOAD MOOR FROG

FIRE SALAMANDER
GRASS SNAKE

BROOK LAMPREY
RIVER LAMPREY

COMMON MINNOW

ORANGE TIP
COMMON BLUE BUTTERFLY

SMALL PEARL-BORDERED FRITILLARY
SHEQUERED SKIPPER
SILVER-WASHED FRITILLARY

EURASIAN WHITE ADMIRAL
POPLAR ADMIRAL

PURPLE EMPEROR
BEAUTIFUL DEMOISELLE

GOLDEN-RINGED DRAGONFLY

DARK GREEN FRITILLARY
QUEEN OF SPAIN FRITILLARY

BROWN ARGUS
GREYLING

COMMON BRANDED SKIPPER
ILEX HAIRSTREAK

EUROPEAN CRESTED TIT

EUROPEAN ROBIN

MIDDLE SPOTTED WOODPECKER

MOURNING CLOAK

LARGE TORTOISESHELL

PURPLE HAIRSTREAK

SEVEN-SPOT LADYBIRD

TEMNOTHORAX NYLANDERI

STENAMMA DEBILE

LESSER WHITETHROAT

ORTOLAN

COMMON FIRECREST

GREAT SPOTTED WOODPECKER

EURASIAN SKYLARK

BRAMBLING

COMMON WHITETHROAT

COMMON BUZZARD

EURASIAN SISKINEURASIAN COLLARED DOVE

CORN BUNTING

EUROPEAN PINE MARTEN

GEOFROY’S BAT
WHISKERED BAT

VILLAGE / CITY CULTIVATED WOODS AGROFORESTRY

Sweet cherry
Prunus avium

Sweet cherry
Prunus avium

European ash
Fraxinus exelsior

European spruce
Picea abies

Common walnut
Juglans regia

European hornbeam
Carpinus betulus

European hornbeam
Carpinus betulus

Douglas fir
Pseudotsuga menziesii

Canadian poplar
Populus x canadensis

Pecan
Carya illinoinensis

European white birch
Betula pendula

Cornish oak
Quercus petraea

European hornbeam
Carpinus betulus

Common fig
Ficus carica

Horse chestnut
Aesculus hippocastanum

European white birch
Betula pendula

Cornish oak
Quercus petraea

Downy birch
Betula pubescens

Sweet cherry
Prunus avium

Large-leaved lime
Tilia platyphyllos

Cornish oak
Quercus petraea

European beech
Fagus sylvatica

Scots pine
Pinus sylvestris

European ash
Fraxinus excelsior

Horse chestnut
Aesculus hippocastanum

Black locust
Robinia pseudoacacia

Black locust
Robinia pseudoacacia

Austrian pine
Pinus nigra

European alder
Alnus glutinosa

Spanish chestnut
Castanea sativa

Large-leaved lime
Tilia platyphyllos

European oak
Quercus robur

Japanese lark
Larix kaempferi

European oak
Quercus robur

Morus
Morus

Spanish chestnut
Castanea sativa

Large-leaved lime
Tilia platyphyllos

European oak
Quercus robur

Large-leaved lime
Tilia platyphyllos

Wild apple
Malus sylvestris

Common walnut
Juglans regia

American oak
Quercus rubra

American oak
Quercus rubra

Eared willow
Salix aurita

Pear
Pyrus communis

Pecan
Carya illinoinensis

Horse chestnut
Aesculus hippocastanum

European white birch
Betula pendula

European hornbeam
Carpinus betulus

European elder
Sambucus nigra

Pear
Pyrus communis

Spanish chestnut
Castanea sativa

Mountain-ash
Sorbus aucuparia

Apple
Malus domestica

European elder
Sambucus nigra

Pecan
Carya illinoinensis

Black locust
Robinia pseudoacacia

Wild apple
Malus sylvestris

Loganberry
Rubus x loganobaccus

Wild apple
Malus sylvestris

Common walnut
Juglans regia

Alder buckthorn
Rhamnus frangula

Chinese quince
Pseudocydonia sinensis

Blackthorn
Prunus spinosa

Blackberry
Ribes nigrum

European elder
Sambucus nigra

European blueberry
Vaccinium myrtillus

European bladdernut
Staphylea pinnata

Silverberry
Elaeagnus umbellata

Loganberry
Rubus x loganobaccus

Blackthorn
Prunus spinosa

Quince
Cydonia oblonga

Blackthorn
Prunus spinosa

Common hazel
Corylus avellana

European cornel
Cornus mas

Silverberry
Elaeagnus umbellata

European cornel
Cornus mas

Aronia
Aronia melanocarpa

Hawthorn
Crataegus

Asian pear
Pyrus pyrifolia

Blue honeysuckle
Lonicera caerulea

European cornel
Cornus mas

Pawpaw
Asimina triloba

Common hazel
Corylus avellana

Hawthorn
Crataegus

Hawthorn
Crataegus

European cornel
Cornus mas

Peach
Prunus persica

Common medlar
Mespilus germanica

Blue honeysuckle
Lonicera caerulea

Blackthorn
Prunus spinosa

Field rose
Rosa arvensis

Common medlar
Mespilus germanica

Sheepberry
Viburnum lentago

European elder
Sambucus nigra

Grapes
Vitis Vinifera

Field rose
Rosa arvensis

Hawthorn
Crataegus

Alder buckthorn
Rhamnus frangula

Sheepberry
Viburnum lentago

Date-plum
Diospyros lotus

Black chokeberry
Aronia melanocarpa

Common hazel
Corylus avellana

Mountain-ash
Sorbus aucuparia

Common medlar
Mespilus germanica

Common sallow
Salix cinerea

Non native
Non patria

Native
Patria

LEGEND

RED LISTED ANIMAL: 
These red listed animals are vulnerable 
for extinction within the Netherlands

Edible fruits

Edible nuts

Other edible parts

Wood product

Valuable for bees

Conspicuous bloom

Ornamental fruits

Attractive autumn colour

RATIONAL STRIPS / FOOD PARK WATERSTRUCTURES / BROOKVALLEY DIVERSIFIED CONIFEROUS FOREST




