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Designing a landscape infrastructure frame to connect Voorne-Putten
Island and the Port of Rotterdam
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SITE LOCATION-LAKE BELT BETWEEN HARBOR AND ISLAND

A deteched landscape...
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SITE LOCATION-LAKE BELT BETWEEN HARBOR AND ISLAND

How this
andscape
oerforms.....




FROM A WEALTHY AND HEALTHY LANDSCAPE TO NOW...

* Radical Expansion-Fragmented ecosystem
and Low attachment with Landscape

Many respondents associate Voorne-Putten with both positive terms like “beach” and “sea,”
and negative or vague terms like “nothing” or “none,” indicating a lack of clear identity for
the island.
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The construction of the new waterway was initially a major attack on
De beer. But amazingly, it has accelerated growth along the coast.
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FROM A WEALTHY AND HEALTHY LANDSCAPE TO NOW...

* Intensive Production-Depriving natural re-
sources qnd Poor ecosYSiem services The Port of Rotterdam, as Europe's largest port, is one of the main sources of industrial carbon

emissions in the Netherlands, accounting for about 19% of the national total in terms of annual
GHG emissions (CBS, 2022)

Between Voorne and the Port of Rotterdam, agricultural and industrial activities together
contribute to significant environmental pollution, especially in terms of carbon emissions,
nitrogen emissions and fertilizer use

Source: Gezamenlijk model voor aanpak verontreiniging grondwater in de haven en de stad Rotterdam-Deltares
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FROM A WEALTHY AND HEALTHY LANDSCAPE TO NOW...

* Climate Crisis-Vulnerable facing
climate change and Low resilience

Relevance of various resources and materials for enviro
consumption perspective, 2018
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PROBLEM STATEMENT
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RISING THE QUESTION...

Recovering old landscape...
Or

Create and Embrace
new landscape ?




THEORETICAL BACKGROUND-LANDSCAPE BASED URBANISM

plinary i

Mediterranean Basin

BIOSPHERE

basis for designing future-p
enqunm ents 9

/":

v
Guinean ﬁ’%

11 SUSTAINABLE CITIES 13 CLIMATE 15 LIFE
AND COMMUNITIES ACTION ON LAND

Chilean Winter Rainfall and

Landscape as the basis for social and economic development. =i
Map created by:iSteffen Nijhuis, TU Relft using data provided by: UCSD, Natural Earth, ESA,
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THEORETICAL BACKGROUND-LANDSCAPE INFRASTRUCTURE
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* Landscape Infrastructure is no longer just /i
a collection of engineering facilities i’

LIKOTO Eurometropolis Mapping the Spontaneous Green Web

Source: Buffalo Bayou Park and Promenade designed by SWA Le gouvernement de la plainePlain’s governmentLikoto’s urban plains as a landscape (meta)
Group project: Les plaines urbaines de Likoto comme (méta)projet de paysage
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Research 4

Design V¥

LOGIC BEHIND THEORIES

Theoretical Background

Regional Analysis

Landscape: Robustness

Process

Principals

Stroteglc Pr0|e

Envision
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RESEARCH QUESTION

General Research Question

How to design for a landscape infrastructure framework

that connects Voorne-Putten and the Port of Rotterdam

and regenerates a robust nature, water and productive
network ?
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Understanding/Problem

-What are the key spatial, ecological and functional
characteristics of the regional landscape system, as well
as the challenges and opportunities for designing a
connecting green-blue infrastructure ?
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PALIMPSEST OF OLD PARADIGM
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PALIMPSEST OF OLD PARADIGM
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WATER AND SOIL BINGDING TOGETHER
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DIVERSE LANDSCAPE TYPOLOIES...

e The hydrological and geological systems
are intertwined, creating a diverse land-
scape

Urban/Village Landscape

* Creek Village (Clay)

* Polder Village (Peat)

* Cooastal Village (Sand)
*  Urban (Clay)

e Urban Green Space

Dune and Forest Landscape

¢ Sand Dune

e Dune Forest

¢ Dune Lake

¢ Estate and Farmhouse

Marine Polder Landscape

e Polder/Ditches
Water

Tree Structure
Qreen Houses

Map by Author/Data from Zuid Holland GIS Portal
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DUNE LANDSCAPE POLDER LANDSCAPE URBAN LANDSCAPE INDUSTRIAL LANDSCAPE

Sand Dune / Dune Lake / Dune Forest Clay Polder / Canals / Tree Line / Village / Larger City / Traffic System / Containers / Wind Power / Ports /
/ Estate Farmhouse Public Space Pipeline
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Water landscape infrastructure
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WHAT CONNECTS THOSE LANDSCAPE MOSAICS?

RECREATIONAL PRODUCTIVE

Hiking and Cycle Route / Nature / Lake / Canals / Wadi System / Dikes Railways / Fields / Powerlines / Pipeline
Sports / Road System




OVERLAY WITH LANDSCAPE TYPOLOGIES-LANDSCAPE INFRASTRUCTURE SYSTEM

WATER LANDSCAPE INFRASTRUCTURE RECREATIONAL LANDSCAPE INFRASTRUCTURE PRODUCTIVE LANDSCAPE INFRASTRUCTURE
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CHALLENGE REFLECTED ON LANDSCAPE INFRASTRUCTURE SYSTEM

Water Supplied by the lake belt...

Single source without dynamic....lead to vulnerability @
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BN

Lost ecological
connection in port area

Osstvoorne Dune

CHALLENGE REFLECTED ON LANDSCAPE INFRASTRUCTURE SYSTEM

Narrowed NNN

connection
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CHALLENGE REFLECTED ON LANDSCAPE INFRASTRUCTURE SYSTEM

WATER LANDSCAPE INFRASTRUCTURE RECREATIONAL LANDSCAPE INFRASTRUCTURE PRODUCTIVE LANDSCAPE INFRASTRUCTURE
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MORE CONNECTED LANDSCAPE MORE NATURAL INCLUSIVE/SUSTAINABLE
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SYSTEMATIC CHANGE IN LANDSCAPE IS INEVITABLE

Priorities Objectives * The specific expression of spatial
Chapters 03 and 05 Chapter 06 R R
quality and broader well-being var-
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The port and the region foce three urgent challenges in the coming years: the The Port Mzion octs a2 o compass for moking the port of Rotterdam ‘ ﬂ:]el.:::?sme
economic tronsition, the social tronsition ond increasing the appeal of the region. futume-resiient. The realisation of the wsion coniributes to the ‘ W) @) (9) (3
These challenges hove o major effect on the achisvernent of the ombition and achisvement of the Suslainable Development Goals, the global e
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and social value as a port, now and in the future. The overview shows the links sight sub-goals. Nu 2030 2050 2070

between the priorities and the key itemns of the Port Vision.

The port and the region face three urgent challenges in the coming years: the economic transition, the social
transition and increasing the appeal of the region

Source: SAMENWERKEN AAN DE TOEKOMST VAN HET ROTTERDAMSE
Source: PORTVISION ROTTERDAM HAVENGEBIED
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POTENTIALS FROM DIFFERENT PERSPECTIVES

* Nature is already giving too much and we need to feed-back...
e Ecosystem Services-Wellbeing and Resources

=
3 = -

"
e

Piet Mout with his native species garden, Piet is a retired ecology teacher now
working in KNNV and ecological consultant of Voorne De Zee Municipality

llya Musters is giving a presentation about the proposal and explaination of water management
in Brielse Meer. llya is a Strategisch adviseur waterbeheer of Waterschap Hollandse Delta

Photo by Author Photo by Author
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Natural succession
brings potentials

POTENTIAL MAP-C@JE ND €REATE NEW LIVING VIBE
N Y % & Y 2 b

i B :"f”} ’ N
' D%




Strategy/Principal

-What landscape-based design strategies and principles
can be employed to create a well connected, coherent and
robust landscape infrastructure network?
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Sustainable
transformation process

CONCEPT OF LANDSCAPE-CONCEPTUAL FRAME

Landscape _ Systematic
Infrastructure Frame New Landscape Transformation

Well-being of human
and nature

)

Sufficient Natural
Resource

31

Sustainable
transformation process



DESIGN TROUGHG TRANSFORMATION-DEMAND FOR MORE RESOURSE

* Transformation
Process

Phase 01 Phase 02 Phase 03
Start-up Phase Transformation and system optimize Phase Stable and symbiosis Phase

Clean industries (such as green
hydrogen and bio-refining) re-

quire spatial planning and must
coexist with traditional chemical
industries

Hydrogen Valley: Maasvlakte 2 is being developed into a hub integrat-
ing hydrogen production, storage and transport, and end-use.

The port will be integrated with the urban
ecosystem, forming a multi-functional and
mixed-use port are

Bio-refining and Chemical Integration Parks: Areas such as Botlek and
Pernis are being restructured to support integrated functions.

Urban Expansion
Infrastructure
Green/Recreation

2025 2035 2050

Freshwater demand: 100 million m® /'Y

for electrolysis-based hydrogen pro-
duction and cooling).

o Electricity demand: 5.6 TWh per year

cient water for port industry and

@ Biomass feedstock demand is growing e freshwater storage for agriculture

at an annual rate of approximately

5-10%, requiring significant imports.

ion can provide nec-

o Hydrogen production will require more

* Demand of natural han 20 TWh of electricity annually afte
resources 2035
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Sustainable
transformation process

SPATIAL QUALITY AS THE MAIN SUPPORT OF PRINCIPLES

Time

It has certain variability and
adaptability in the future to face
uncertain changes

Function

New Landscape

{Spaiial Quality}

33

An effective and efficient space is required
to meet the needs of all stakeholders

in the site as much as possible (people,
animals and plants, etc.)

Form

Beauty of space and
identifiability of space type

Climate Adaptive

Social-ecological Inclusive

Enhance landscape Identity



REGIONAL STRATEGY FRAME-CLIMATE ADAPTIVE

Port Wadi System

Thestrategy frame to restore the

Dynliic Like __ge 3 \ ydrological dynamics of the lake
Recharge s and surrounding water-using ar-

. : eas, integrating wadi system and

streams to filter emissions from

Storage Pond
Transformatio
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\
Stream Storage [ \
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. \\ Higher Water
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REGIONAL STRATEGY FRAME-SOCIAL-ECOLOGICAL INCLUSIVE

/

/>9
Port Barrier
Corridor

founding nature 2000 area
by turning the lake belt into
the main ecological spine.
ucture network like
Mes and dikes can act

Pipeline
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REGIONAL STRATEGY FRAME-ENHANCE LANDSCAPE EXPERIENCE AND IDENTITY

Brown Field
Recovery
X
Recycle-Industrial
System

pressure in natural sensitive
area to give more space for
nature growth. exploring new
recreation@l possibilities in

Lake Recreation
Buffer
e

; ¥ ake beft.and industrial ar-
X > . 3 2
x b egf. stimulating new working
x
x x y X
- _/landscap
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Dune Recreation
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SCENARIO OF 2025-2035

C o . : ; 'Ok More stable fresh water in

lake lead to diverse ecosystem S
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SCENARIO OF 2035-2050
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SCENARIO OF 2050-20XX
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Application

-How to apply design strategies and principles across
scales and what’s the connection between landscape
infrastructure design in regional and detail scale ?
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" WHY CHOOSING HERE FOR DESIGN?




Hoek van Holland

FLOWSCAPE-OPERATIVE LANDSCAPE STRUCTURES ALONE INFRASTRUCTURE

Europoort

Corridor

Brielse Meer
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Qostvoorne & Brielle

Voornes Duin




FLOWSCAPE-DETIAL SPATIAL STRATEGIES-SOFTEN BOUNDARIES

Lo
b

Qostvoorne & Brielle

S
]
0
=
o
X
(]
‘=
[

Europoort

Nieuwe Waterweg

Hoek van Holland
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Legend

o Climate parks

9 Flower meadow alone Powerline
9 Exploration garden assemble
9 Water ditches alone powerline
6 New Porthos station with garden
@Tempory habitat

0 Green extension between tanks
@Wmer ditches alone pipeline

'I. Lighthouse-De Stenen Baak

'D Flower meadow and woods alone dike
@ Buffer forest/tree line

‘E‘ Water terrance/Tidal park
@,‘ Lake wetland and plank road




* Recycle water

* Rain water catchment

s

MASTERPLAN SECTION-SYNERGETIC LANDSCAPE INFRASTRUCTURE FRAME

New office in green and sustainable
architecture as showcase for future

Museum of clean energy and production

Block Contamination

Filter water i

Purify Contamination

Provide Biomass products

Reflecting
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Historical urban landscape with water
defense heritage

Castal city and estate alone dune area

Cooling




DETAIL DESIGN LOCATION-HARTELKANAAL




DESIGN CONCEPT-REINTRODUCE PROCESS
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@ Open Meadow

@ Water Detention Garden
@® Industrial Heritage Garden
@ Wetland Educational Garden
@ Dune Garden

@ Tourist Center

@ Cafe

@ Tidal Park

@ Rain Garden

@ Sluis Rozenburg

® Wetland Terrance

® Camping Complex

® BP Rotterdam

@ Grass Slope

® Porthor Station
® Open Ditch

® Path with Benches




SECTION A-EXPLORATION GARDEN

 Current Situation A-A'

/

Nature succession in
bandoned Infrastru

<

+5.10 NAP

“+4.60 NAP

5

* Designed Phase to 2035 A-A'

ore than 20m from the tower is the
uffer zone for higher trees

Soil transformed to hill from
excavating the wetland

\ /
i Wetland provide wetter conditions for Exhibition classroom for educational
. s .  animals and also capture rain water activities and bat nesting
{Ci ditches allow wet vegetation : and retain it

d attracts @mphibian to reproduce

| 15m | 76m } 15m } 17m - 41m | 37m }



PROCESS-EXPLORATION GARDEN
Trees

*  Betula pubescens

* . *  Populus tremula
_ !gh"% N -

e Quercus robur

Shrubs

e Salix repens ‘
*  Hippophae rhamnoides
Pl e  Juniperus communis

; e Empetrum nigrum
aceous Species

X 3
i i : —— TL0 4 A < 7

mophila arenaria 7 - o ' s
tuca rubra s / SRR L
ex arenaria Y74 ~ andl 1 1) :
; . 7 i

: m arenarium = =\

BUR \A~

Fcurtisii b
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VIEW-DRY AND WET DUNE GARDENS




A RAIN GARDEN AMONG BUSHES
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SECTION B-TIDAL PARK AND TERRANCE

 Current Situation B-B'

Straight open view of industrial Close experience of 2 different water type
landscape from fresh water to brackish water
S ~ ~
- B

* Designed Phase to 2035 B-B'

Tree buffer creat a more enclosed

atmosphere and terrans let people come \\\ IL
N ) i closer to lake % \)N N S

Tidal and salt introduce by Use existing bricks and / | 5

sedimentation and new biotop materials to enhance
sedinfentation

| 15m } 25m | 25m | 9m | 27m }
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PROCESS-TIDAL PARK AND TERRANCE

Salt Marsh Species = - v = Herbuaceous Species-Rocky ™ . :

* Spartina anglica * Sagina procumbens
»—Salicorniarevropgeg— v — e __Polypogon-menspeliensis——— 7
e Phragmites australis *  Mentha aquatica

. Bolboschoenus maritimus e
e Aster tripolium
Carex spp.

Shrubs

o Salix-alba

*  Corylus avellana
¢ Cornus sanguinea
e Sambucus nigra

+Portulaeal oleracea

res
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VIEW-TIDAL PARK




VIEW-TERRANCE ALONE DIKE OF THE LAKE



Reflection and conlclusion

-BACK TO THE RESEARCH OBJECTIVE

How does this research help to connects Voorne-Putten
and the Port of Rotterdam and regenerates a robust nature,
water and productive new landscape ?
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CONCLUSION

* Reconnecting Ecological and Water Systems
* Reconstructing a Productive Landscape
* Integrating Spatial and Cultural Layers
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OUTLOOK/MORE TO CONTINUE
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THANK YOU FOR LISTENING!




