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PATCHING UP THE METROPOLITAN CARPET 
WITH WOODS

An exploration on how a forest-based strategy 
can enhance the landscape identity and drought 

adaptation within 
Stedelijk Gebied Eindhoven



SGE - A landscape losing identity

"...Municipal land policy, intensive agriculture, the Rhineland model and the extensive master plan. 
We have four funerals, but where is the wedding?"

"...Streams grew clear and neat, so did the fields...
Some people left for the city, and more came, bringing more houses with them. 

Everywhere became the same."

- BrabantMosaic, IABR 2014



SGE - A landscape of thirst

"...extensive land reclamation, intensified agriculture, and urban expansion have 
turned the region's water system into what can be likened to a drying machine."

- Zonder Water, Geen Later. 2020



1000AD 1940AD1900AD 1970AD Now

Reclamation from Middle age  Age of consolidation and urbanization Age of Fragmentation

SGE - A Speeded Up Metropolitan landscape
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SGE as a dispersed territory

'Tapijtmetropool'

'Nevelstad'
'Zwischinstadt'

Brabantstad

Randstad

SGE

Flanders

Cita Wallonia

Parkstad

Ruhrgebiet

Kohn-Dusseldorf



Diversity within the Territory Coherence Narrative places in the territory
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...of 37% (urban)forest



SGE - A landscape of forest



SGE - A landscape to be afforestation

Energy(wind) Forest

Provincie Brabant
5000 ha 

Provincie Brabant
300 ha

SGE
2000 ha 

SGE
 50 ha

Forest combined with 
new housing 

Working place forest

Agro/food-forest

Water treatment forest

Compensation Forest
(Nature restoration)

Provincie Brabant
1200-1500 ha

Provincie Brabant
500-1000 ha

Provincie Brabant
500-1000 ha

Provincie Brabant
250 ha

Provincie Brabant
881 ha

SGE
 400-650 ha

SGE
 250-400 ha

SGE
300-600 ha

SGE
 100 haSGE

 400 ha

Ecosystem services provided by forest and trees Ambitions of afforestation within NB and SGE

   
   

    
    

     
      

         
                                                                                            PRODUCTION SERVICES      

     
     

    
   

TREE & FOREST

Spatial characteristics 
enhancement Capturing CO2

Cooling

Water storage

Preventing 
subsidence

Agricultural transition

Biodiversity

Raw materials & productsSustainable 
energy

Landscape 
integration

Livability

Recreation

Cultural historical 
legibility

   
 C

U
LT

UR
AL

 S
ER

VICES      
                            REGULATION

 SERVICES                                              



How can Forest based strategy strengthen drought adaptation and enhance landscape 
identity within SGE?

Diversity within the Territory Coherence Narrative places in the territory

COHERENCE
LEGIBILITY
DIVERSITY

STEAWRDSHIP

Landscape 
Identity
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dscape characteristics

        Individual+collective identit
y

Weather/
Climate

Land use - Drainage
during wet periods

Water Usage
during dry periods

Severity of 
Drought

Spatial

Social

Tree spatial configuration as carrier 
of spatial identity

Retain water

Store water

Recharge water

Forest space as place of acvitity and 
arouse stewardship

Trees as providers of hydrological 
regulation services

TREE&FORESTTREE&FOREST

Ecological



Spatial

Social

Tree spatial configuration as carrier 
of spatial identity

Forest space as place of acvitity and 
arouse stewardship

Trees as providers of hydrological 
regulation services

TREE&FORESTTREE&FOREST

Ecological

The Forest Approach



The tree language of SGE - Species as vocabulary

platanus hispanicaQuercus robur

Carpinus betulus

Quercus palustris

Acer pseudoplatanus

Salix alba

Alnus glutinosa

Betula pendula

Fraxinus excelsoir

Tilia europaea

Acer platanoides

Robinia pseudoacaciaTilia cordata

Fagus sylvatica

Acer rubrum

Ulmus hollandica

Picea abies

Populus euramericana

Pinus sylvestris

Reclaimed forest

Streamvalley & Broek

Fringe landscape

Urban patchworkReclaimed arable field



The tree language of SGE - spatial configuration as syntax

1. Point
1.1 Solitary

1.2 Threshhold

1.3 Pavilion

2. Line
2.1 Open row

2.4 Curtain

2.2 Colonade

2.5 Arcade

2.3 Tree wall

2.6 Hedge wall

2.7 Screen

2.8 Dash line

3. Group
3.1 Tree nursary

3.2 Loose group

3.3 Clump

4. Frame
4.1 Multilayered dense volumn

4.4 Room of dense volumn

4.2 High-ceiling dense volumn

4.5 Transparent room

4.3 Clearing of dense volumn

4.6 Closed room 



Introduction Method Analysis Design

MesoMacro Micro

Discussion

SubRQ

What are the challenges and opportunities of enhancing landscape identity within SGE 
from the lens of forest and forestry?

What kind of forest based strategy can enhance and reinvent the landscape identity within 
SGE?



The components of SGE metropolitan landscape

The metropolitan void landscape

The fringe landscape

The urbanization patches

The reclaimed landscape

The "narrative places" of metropolitan landscape
Important for regional legibility

Transitional zone

Important for spatial coherence

Historical continuity and cultural heritage 
under pressure

Diverse livability in new urban forest

Protection and diversification with forest



The reclaimed landscape

Coniferous forest Heathland Streams

Tree nursary Stream valleySand ridge

Urbanization patches

Arable field

Grassland

Mixed forest

Deciduous forest





The urbanization patches

large, continuous urban patchwork Small, scattered patches

Time of Built

~1870 1930 1960 1990 2020



1. The scattered forest

3. The stemps forest

2. The raster forest



The fringe landscape

The fringe landscape From urban patches to cultural landscape Housing assignment





The void landscape

Strijp

Gulbergen



Urban patch The theatre void Urban patch

There is a lack of transition or 
clear boundaries with the urban 

patches.

Inside the void there are buildings with various functions, 
with lines as the predominant tree syntax, resulting in a 

homogenous and unrecognisable space

The canal as a mobile experiential 
device does not create enough of a 

connection with the void

Urban patch Urban patchThe stream fragment

Lack of transition or clear 
boundaries with urban patches The linear space of the stream 

is not emphasised and is hidden 
in the open space



Modify/introduce tree syntax Forest pattern transformation

Design principles for Enhancing landscape identity

Legibility and imageability 
based on introducing/modifying tree syntax and transformation of forest pattern

Engagement in the time process

Accessibility

Complexity and diversity 
based on introducing/inventing tree syntax 

Multi-functionality

Spatial Coherence and Narrativity

Invent new tree syntax



Regional vision for landscape identity enhancement - A new forest territory

Various theatre voids

The canal as corridor 
connecting voids

A stream fragment

The void landscape

More diversified reclaimed 
forests

The reclaimed lanscape

More readable and 
experienceable stream valley

More readable and diversified 
broek landscape

Forest necklace on the 
agricultural land

The urbanization patches

Transformation to the new 
stemps forest

Transformation to the new 
raster forest

The fringe landscape

The fringe landscapes as 
transition zone



The metropolitan 
void landscape

The fringe landscape

The urbanization patches

The reclaimed landscape

Design strategies for landscape identity enhancement - A new forest toolbox

1
2

3
4 5



SubRQ

What are the challenges and opportunities of strengthening drought-adaptation within 
SGE from the lens of forest and forestry?

What kind of forest based strategy can strengthen the drought-adaptation within SGE?

Introduction Method Analysis Design

MesoMacro Micro

Discussion



The RidgeThe MiddlegroundThe Valley

Strong eveporation of diciduous 
(production) forest, lowering 
ground water level

Fast dewatering by 
agriculture ditch system

LOW 
GROUNDWATER 
LEVEL

Agricultural drainage system 
lowering the groundwater level

Groundwater extraction 
for irrigation

Groundwater extraction 
for drinking water and 
industrial use

Rainwater and wastewater 
in the city is discharged 
through sewers to RWZI

The normolisation of the 
streams

The components of SGE (ground)water system



The Ridge

The Middleground

The Valley

The components of SGE (ground)water system



(Ground) Water system - The ridge

Groundwater protection area

Coniferous forest Heathland

Mixed forest

Severity of forest drought 
(measured by lowest spring groundwater level)

High evaporation

Rapid drainage

High transpiration



(Ground) Water system - The middleground

Ditches

Water extraction point

Urbanization area Agricultural landuse

Deciduous forest

Coniferous forest

Lost seepage area Mixed forest

High evaporation
Rapid drainage|Pollution

Rapid drainage

Groundwater extraction



(Ground) Water system - The valley

Streams

Urbanization area

Mixed forest Deciduous forest RWZI+
DitchesAgricultural landuse Historic seepage area

Rapid drainage|
Little seepage

Rapid drainage



3. Storing water as alternative source

1. Minimize groundwater use 2. Retaining water

4. Replenishment of groundwater

Design principles for Strengthening drought adaptation



Regional vision for drought adaptation - A resilient new water machine

The ridge

The middleground

The valley

Enhanced infiltration and interception 
of runoff in coniferous forests

Retention of water in urban areas as 
infiltration zones

Disconnection of stormwater and 
sewerage systems at the urban fringe

Forest reservoirs on the urban fringe 
for water purification and delivery

Canals as a source of dry-season 
water recharge

Precision/alternative agriculture with 
water storage space

Restoration of seepages and floodable 
forests in stream valleys and broeks

Floodable measures to 
restore seepage in urban area



The Ridge

The Middleground

The Valley

Design strategies for drought adaptation - A new forest toolbox



Synergies and conflicts

The two visions are synergistic in some places, but conflicting in 
others. This is also reflected in the design principles and spatial 
strategies. A few examples of synergy and conflict are shown here 
and will be the starting point for local scale transformation later.



Introduction Method Analysis Design

MesoMacro Micro

Discussion

SubRQ

How can forest strategies spatially integrated in design transformation for cases of local 
scale?
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Regional vision projecting



The challenge of spatial coherence: 
Being in an urban-landscape interface area, the fringe landscape 
connects the Nuenen and the eastern side of the landscape, allowing 
for testing of the fringe landscape forestry strategy and extending it to 
the other urban-landscape interface areas of the case area.

Significant drought challenges: 
The Hooidonksebeek as the most important stream in the case area, its 
fragment at the edge of the Nuenen connects the city and the vaarlese 
broek in the centre as an ecological core area.

The challenge of integrating transport infrastructure:
exploring how the existing road structure can better create spatial 
experiences and the relationship with the A270.

Nuenen

H
.b

ee
k

P.heide

Vaarle

Diverse and comprehensive: 
Containing almost all landscape types, the design solution for 
enhanced landscape identity is expected to have high transferability. 
It also contains the three components of the (underground) water 
system.

Local design explorations on the fringe of Nuenen
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Spatial analysis based on tree syntax

Fringe tree  'rooms' with various function

Tree wall as barrier on the fringe

Consolidated land and hidden Hooidonkse beek Normalised former broek rooms as farmland

Papenvoortse Heide as monogenous high dense forest

Nuenen-Oost as raster forest

0 200 400mLEGEND

Lines Groups Frames

Tree wall

High-ceiling with edge wall

High-ceiling with limited 

Multilayered volumn

Shrubscape with scattered trees

Colonnade

Open row

Dash line

Screen/curtain

Arcade

1

1
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LEGEND

Stream course

Main ditches

Groundwater Extraction

Nuenen-East (Middleground)
Drainage to urban sewage system

East Fringe 
(Middleground)
Opportunity of forest 
resevoir 

Farms and meadows 
(Middleground)
Reduce extraction
Alternative resource 

Hooidonkse beek (Valley)
Stream buffer forest
Strengthen seepage

Papenvoortse Heide (Ridge)
Catch the runoff
Strengthen infiltration

Water system analysis

0 200 400m

++++++
++ ++

+

Middleground - urbanization area

Middleground - urban fringe

Middleground - Agriculture

The valley

The ridge - Dry forest

The ridge - Heathland

1 1

2

2

2

3

3

3

4

45
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Integrated application of strategies and transformation of forest patterns

Valley of
Hooidonkse beek Prinsche broek

Reclaimed forest complex 
of Papenvoortseheide

Nuenen-East

Nuenen-East fringe

Nuenen-East 
fringe

Arable field of 
Papenvoortseheide
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Integrated application of strategies and transformation of forest patterns

Valley of
Hooidonkse beek Prinsche broek

Reclaimed forest complex 
of Papenvoortseheide

Nuenen-East

Nuenen-East fringe

Nuenen-East 
fringe

Arable field of 
Papenvoortseheide



The strategy of landscape identity 
enhancement in the stream valley require 
the spatial structure of ditch ribbons, and 
the stream itself become an appealing 
element or the landmark to attract people's 
visiting through the new experience route. 
The functions such as housing, playground, 
allotment garden and other recreational 
spaces are settled in along the stream

However, in the drought adaptation strategy, 
the stream need much more spaces for flowing 
and meandering. thus require less ditches, 
which hide its structure as a cultural landscape; 
and a  more natural bank and flooding zone 
have conflicts with the function arrangement in 
the plots.

?



Design transformation of Hooidonksebeek valley

CURRENT SITUATION - Year 0

Nuenen-East fringe landscape

Nuenen-East

Nuenen-East
Prinsche broek

Prinsche broek

Reclaimed forest complex 
of Papenvoortseheide



PHASE 1: Year 0-3

Removal and modification of ditches

Restoration of meandering streams

Establishment of floodable zones closed to 
the watercourse to let water stays longer

Allow seepage to recur and restore a wet hydrological 
environment along the stream

Water Board



PHASE 1: Year 0-3

Farmers

The closure of agricultural 
companies can be achieved 
through the development of 
peri-urban building rights within 
the framework of the provincial 
RvR policy

Farmers can move to other 
regions to carry on thier 
agricultural business in a 
more sustainable way.

+

The new agro-forest belt

Landuse conversion



PHASE 2: Year 5-8

Staatsbosbeheer Water Board

Create water storage areas further away 
from the stream and connect to the stream 
via ditches instead of creating extensive wet 
areas. 

Ongoing water level management

Establishing a forest framework that is critical to the 
streamvalley's landscape identity

+

Improvement of water retention ability



PHASE 2: Year 5-8

Staatsbosbeheer Water Board

On the flatter and more 
urban side, room-
like frames have been 
planted to form the 
spatial basis for future 
developments in the 
stream valley.

The dense forest frame 
is planted along the 
boundary.

In the steeper east bank, 
the openness of meadow 
are kept with small 
groups and single trees.

Planting screen and curtain 
along the main water course.

Planting hedge wall along 
the ditches.

Screen

Curtain

Establishing a forest framework that is critical to the 
streamvalley's landscape identity

+

Improvement of water retention ability

Multilayered dense volumn

Room of dense volumn

Transparent room

Closed room with tree walls

Hedge wall



PHASE 3: Year 10-15

Municipality

Residents

Staatsbosbeheer
Volunteers

Pioneer stand maturity

Collective woodland and 
paludiculture food garden

1/5year

ongoing 1/3year 1/year

Stream poplar tree 
and ditch hedge

Trees in the open meadow

1/3year

1/10year

Participatory management by the 
new inhabitants of the woodland 
surrounding their houses, creating 
diverse spaces based on the basic 
forest framework

The municipality leads the 
development of new housing, 
and in order for the project to run 
smoothly, the types of housing are 
mixed, with single-family houses, 
flats and affordable housing

SBB and volunteer organisations with 
specialist knowledge will continue 
to provide maintenance for the high 
ecological value forests in the stream 
valleys



PHASE 4: Year 25+

Residents

Municipality

Experience paths consisting mainly 
of wooden walkways and stepping 
stones to reduce impacts on water 
ecosystems

Tourists

Integration of recreational functions

ongoing 1/3year 1/year



PLANTING ZONE 1: Riparian zone of the stream

Alnus glutinosa Populus nigra
Populus canadensis

Taxodium distchum



PLANTING ZONE 2: Varanda house east bank

Salix alba

Betula nigra Betula alleghaniensis Quercus palustris

Fraxinus excelsoir Salix alba

Wet woodland of ash and willow

Willow lines to the stream

Single trees on the open meadow



PLANTING ZONE 3: Stream living - closed room

Betula pendula

Public woodland as frame of rooms

Quercus palustris

Betula lenta Acer saccharinum Black beech

Collective woodland in between



PLANTING ZONE 4: Stream living - strip
Parrotia persica

Castenea sativa Cornus masMalus domestica Prunus domestica Ilex aquifolium

Juglans regia Juglans regia

Alnus incana

Alnus incana

Fruit and colorful trees in public food woodland

The spatial matephor of the narrow agricultural plots



PLANTING ZONE 5: Stream living - Flowing



Masterplan 1:3000
(in ±30 years)

0 100 200 300 400m

Stemp forest in urban patch

Collectively managed 
forest in residential area 
as communal space and 
rainwater storage

Forest resevoir Manege

RKSV sportspark living Nuenen

Forest campus Nuenen-East

General public cemetery

Beekwoonkamer Hooidonk

Hooidonksepark

Beekfortwoning Hooidonk

Visitor center Prinscheweide

Vacation houses

Nature education center Papenvoortseheide

Agroforest lab Papenvoortseheide

Camping center Papenvoortseheide

Forest resevoir

Urban farming center 

Stream valley

A legible and meandering 
stream zone and new 
scheme of forest-living

Broek landscape

Seasonal Inundable dense 
forest with water level 
management

Broek landscape

Vacation house in the broek 
as recreational destination

Colissen agriculture 
landscape

Wooded bank and hedge 
walls in the arable field 

Fringe landscape

Allotment garden, food-
forest and firework site in the 
tree rooms

Fringe landscape

Carr forest as resevoir for 
rainwater storage and 
purification

Fringe landscape

Prepared dense forest 
rooms for industry and new 
workplace

Reclaimed forest complex

Recovery of heathland and 
fen in coniferous forest, 
with wooded banks and 
woodwalk

Reclaimed forest complex

Agro-forest lab and camping 
site in the coniferous forest
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Drought adaptation system

Urban fringe of Nuenen

Arable field 

The ridge - Papenvoortse heide
Infiltration zone

The valley - 
Hooidonkse beek 
en broek

Disconnect 
rainwater in urban 
fringe and gather 
in the tree groups

Forest resevoir

Usual Flooding zone of stream
(level 1 - 15.5 NAP)

Forest resevoir on urban fringe

Water storage in arable field

Water charge for stream

Water charge for agricultural use

Inundation zone of broek
(level 1 - 15.0~15.5 NAP)

Pond along the  stream

- Retaining in extreme rainfall 
events
(level 2 - 16.3 ~17.0 NAP)

- Recharge water in dry season

0 100 200 300 400m



Case area - strategic plan

Reclaimed forest

Hydrological/ecological 
core zone

Arable field - New 
kampen forest

Housing
Agro/food-forest
New workplace
Water storage

Stream-broek forest

Hydrological/ecological 
zore zone

Fringe landscape - forest 
rooms

Forest theatre and canal 
forest

Stream-broek forest

Recreation/participation 
zone
Housing

Arable field - Coulissen 
forest

Alternative agriculture 
Hedgerow landscape 
restoration
Water storage

Reclaimed forest

Recreation/participation 
zone

0 500 1000m



Case area - function and engagement

Main roads
New visitor center

Production and co-management in forest

Recreation in forest

Living in forest

Major Recreational Paths/Bikeways

Timber forest

Bird watching Camping Organic fishing

Forest 
playground

New collective 
housing

New workplace

Swimming Observation 
point

Hiking Cycling Mushroom 
picking 

Food forest Allotment 
garden

Livestocking 
forest

Outdoor food 
market



Introduction Method Analysis Design

MesoMacro Micro

Discussion



Micro

Spatial perspective

Forest based 
strategies

Bio-physiological perspective

Macro

Meso

Reflection - The two parallel perspective and new principles

*1. Creating spatial separation/
thresholds through tree syntax 

when conflicts occur

*2. Temporal separation: step-
by-step in the time process when 

conflicts occur

*3. Optimisation of hydrological 
conditions takes priority over forest-

based enhancement of landscape 
identity



XL L M S

Diversity within the Territory Coherence
Narrative places in the territory

Urban area?

Reflection on the forest approach - Tree language through scales

Alnus glutinosa

Vocabulary

Limitation:
Cultural-historical background

Limitation:
Richness of forest resoureces

Limitation:
Relevance of other objectives to spatiality

(the starting point)

Transferability

Syntax

Pattern




