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[MACRO SCALE] ROTTERDAMDAM
- port area
- city area

' _:: portcity interface

Spatial scope of research

[GLOBAL SCALES] RIVER BASINS

I RvER BASIN

Su b section: - TRADINGROUTES sources: By author (2023)

_1 Rhine-Meuse-scheld basin

sources: By author (2023)

[MESO SCALE] STADSHAVENS

[MACROSCAE] RHINE-MEUSE-SCHELDT
- Stadshavens Rotterdam

| 1 Waal-Eemshaven
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CityPorts in transition

CityPorts development program Rotterdam

5100-9200

woningvraag

500 meter wonenn van de maas

2km



The sustainable & resilient portcity

Global transition

The eco-system resillient portcity

Bouncing forward to a new system state, aiming for
sustaining desirable functioning.

c")(\sel'vafio,)

ﬁgure 3.[TITLE] (Holling 199. , Adapted by author)

L. Exploitation

II. Conservation

III.  Release phase

IV. Reorganisation phase.

The sustainable port-city

Provides sustainable equilibrium between social-, economical and environmental goals.

ﬁgure 1. Sustainabilty framework (source:
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ﬁgure 2.The sustainable portcity network
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The sustainable eco-system resilient portcity

Transitioning towards a ‘Green economy’

P waste management ' resource efficiency

figure 5. Green economy focus areas (UN.. 202..)

Industrial Capital

Natural Capital

figure 4. Natural capital in capital system. (Jansen adapted by author)

figure 6. sustainable economy framework (UN.. 202..) 7
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1. Reviving the flexible port desigh concept ‘

Synthesis RbD scenarios river byg

rewildering
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Headwater streams
swiftly flow down
steep mountain slopes
and cut deep, v-shaped
valleys. Waterfalls and
rapids occur in this
zone.

At the lowest elevations,

a river meanders across

a broad, nearly flat valley
and floodplain. At a river’s
mouth, it may divide into
separate channels as it
flows across a delta
extending out to sea. The
coastal plain and delta

are made of river sediments.

Lower-elevation streams
merge to flow down
gentle slopes. Valleys
broaden as coalescing
rivers start to meander.
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The case of Rotterdam

Seeking pathways towards sustainabilty

Floodrisk

+ 25% vulnerable buildings due to rainf

soilsubsidence

Urban heatisland

contaminated soil
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Introduction

subsection:

Main research question:

How can the increase of natural capital support social- and
economical ecoystem resilience in port-city waterfront
transformation? (Design reseach for Waalhaven Rotter-
dam)

Sub resereach questions

- (Research paper)

How can urban design and urban planning practive play
a role in maisntreaming urban-NBS on a strategic level to
utilise ecology in redevelopment of former port areas with
mixed-use land-use? (Case: CityPorts Rotterdam)

- analysis
- design research

- proposal

Hypothese

Ontwerpers en planners hebben de rol van catalysator in
het verwezenlijken van green economy concept.

Het post-industrieel waterfront project heeft de historische
functie gehad van vernieuwing.

Het post-industrieel waterfront ligt in de intersectie van
sociale, economische en ecologische.. Dus de plek om een
grote impact te hebben wereldwijdt.

Op stedelijk en landscappelijk niveau samenwerken met de
natuur geeft de beste resultaten.

Main research question:

How can the increase of natural capital support social- and
economical ecoystem resilience in port-city waterfront
transformation? (Design reseach for Waalhaven Rotter-
dam)

Sub resereach questions
- (Research paper)

How can urban design and urban planning practive play a role
in maisntreaming urban-NBS on a strategic level to utilise
ecology in redevelopment of former port areas with mixed-

10



Research approach

Design proposal
System analysis Research paper. research by design

- 16 scenarios

- literature review
- case-study

port-city seperation

Climate change environmental crisis

/

new and tranditional port
busines climate

ort-city spatial
: inte t on

~ people ) ‘?:,’; PR energy transition
>~ o e
wdimentation and erosion: (VA’V» 1.
1anaging natural dynamic W7 N public space
innerdyke water
manaygement fast mobility

river discharge public transport

N >
‘...,r%‘%y 4‘
\\.If// <

1%
Ly
P SRR
.\ DS () green infrastructure

~

dynamic conditions

ﬂowmmmﬂ -

salinity living environment
wetland ecology
globalisation and
locatization
population growth
System anysis Delta region (Han Meyer, adaptaed by author 202.

System anysis Delta region (Han Meyer, adaptaed by author 2023)

Meyer System anysis Delta region (Han Meyer, adaptaed by author 2023)
ijmon
Logica (Maxwan 199... , adaped by author 202
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Research approach

STAGE

SYMBOL
Ocity @ Port

PERIOD

CHARACTERISTICS

Primitive port/city

Ancient/medieval
to 19th century

Close spatial and functional association
between city and port

Expanding port/city

19th - early 20th
century

Rapid commercial/industrial growth forces
port to develop beyond city confines, with
linear quays and break-bulk industries

Modern industrial
port/city

Mid - 20th century

Industrial growth (especially oil refining) and
introduction of containers/ro-ro require
separation/space

port/city links

IV Retreat from the 1960s — 1980s Changes in maritime technology induce
waterfront @ ‘ growth of separate marine industrial
development areas
V  Redevelopment of 1970s - 1990s Large-scale modern port consumes large
waterfront C@ . areas of land/water space; urban renewal
of original core
VI Renewal of 1980s — 2000+ Globalization and intermodalism transform port

roles; port-city associations renewed; urban
redevelopment enhances port-city integration

1400-1800

Old Harbours

1960-1970

Europoort

1800~ 1900
1920-1940
1946 - 1960

Former Trade areas =
1st and 2nd Petroleumhaven, Merwehaven, Waalhaven
Botlek, Eemhaven

1970 -present Maasviakte
2008+ Maasviakte 2
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Port functions
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Portcity seperation

fossil fueled developmet

Hein 2020 , Hoube 2021
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Challenge theme 2: Greening
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Green types
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Challenge theme 3: Infrastructure and mobility

Synthesis RbD scenarios

RUIM BAAN VOOR
VOETGANGERS,
FIETSERS EN OV

VEILIGE, GEZONDE
VERBINDINGEN

GEZOND VERKEER
IEDEREEN KAN
MEEDOEN

Legenda
z ~ Projecten:
i % o I voetganger
E o I Fiets
§ > oy
I Auto

Aantal bereikbare banen per OV
in de huidige situatie

Ml

LEGENDA | OV-visie Rotterdam
25-100
100 - 175
B 175-250
B 250-325
325

Het aantal arbeidsplaatsen bereikbaar
binnen 45 minuten met het OV (x1000)

g \ - . P 4 = A
— == =) R ) S e : t ®© &
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Challenge theme 4: Hydrology, sediments and quays

subsection:

AL

. HET GETIJDENPARK MAAKT GEBRUIK VAN EN
SPEELT IN OP DE HYDRODYNAMIEK VAN DE RIVIER

KANAAL CEVANALISEERD( RIVIE R | VERSTEDELLKTE ViR STERX MEANDERENDS RviER
| IUTGEGRAVEN WATENWEG) | (VOLGT OORSPRONKELLIKE WATERLOOP | (VOLGT OORSPRONKELLSE WATLRLOGH) (VOLGT CORS PROMKELLME WATERLOC™

LELLELL
LECLELE

LECLELLE
LECLELLE
LECLELLE

POMINLLHED

sand: 0.06-2mm

silt: 0.002-0.06mm

clay: <0.002-0.06mm

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019
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Problem statement

system analysis: main themes in the Waalhaven transisition

portcity

green

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019
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Research by design: 16 scenarios

system analysis: main themes in the Waalhaven transisition

PORT//CITY

GREEN

INFRATRUCTURE

BASINS QUAYS

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

CURRENT APPROACH

seperated

e minimum
N industrial barrier

grey sollutions

MODERN APPROACH

B 1] mixed
maximum

I urban acces

building with nature
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Research by design: 16 scenarios

system analysis: main themes in the Waalhaven transisition

CURRENT APPROACH MODERN APPROACH
PORT//CITY seperated mixed
GREEN N minimum maximum
INFRATRUCTURE O} industrial barrier I urban acces
BASINS QUAYS grey sollutions building with nature
8 minimum

seperated

industrial barrier

‘ infrastructure

Il 1 |urban acces

‘ green

maximum

‘ port // city

mixed

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019
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Research by design: design guidelines following scenario research

Synthesis RbD scenarios

1. Reviving the elastic port design concept from 1904 by de 3. Linking interventions to direct local

2. (Re)using fomer portcity infrastructure

Jonge. context and global scale.
% % I. Adjecent neighbourhoods
1907 1907 T’ 1 ij“wp w LV,
ll. Sluisjesdijk als schakel tussen
zuid&noord, oost&west, haven&stad
1907 1907

lll. Advancing the former portcity
waterfront imaginary

2021

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019



1. Reviving the flexible port desigh concept

Synthesis RbD scenarios

uben: Perspectief op Zuid

WAALHAVEN WAALHAVEN

SCHAAL | A S000

ey bt
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SCHAAL 1:5000
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Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019
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1. Reviving the flexible port desigh concept

Synthesis RbD scenarios

rewildering

port dictates change

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

What?

river bypass

25




1. Reviving the flexible port desigh concept

Synthesis RbD scenarios

Bypass route Subtidal ecological zone

Revitalising residential area Heijplaat

‘ RDM included in Rotterdam South

: ié Portcity identity maintained by south water
= == passage.

X

-
-

=

VA

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019
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2. (Re)using former port and urban regimes.

Synthesis RbD scenarios

barriere woz

Waalhaven zuid barriere

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

heijplaat waterfront

Kade en bassin bodem onderhoud

27
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2. (Re)using former port and urban regimes: Waalhaven oostzijde

Synthesis RbD scenarios

barriere woz heijplaat waterfront

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

Waalhaven zuid barriere

28
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2. (Re)using former port and urban regimes.

Synthesis RbD scenarios

LEGENDA

Compact centrum op 2 oevers

& Wanen aan de nivier
BD Creatief gemengde stadswijken
(TN Viate stadswiken
m Luxe groenstedelijk wonen
[_1 Groenstedulijk wonen

J‘J D Dweps wonen

l\ 2

Bron:

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019



2. (Re)using former port and urban regimes.

Phytoremediatie

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

Zeer geschikt voor
veld toepassingen

Geschikt voor
veld toepassingen

Matig geschikt
voor veld
toepassingen

Relatieve
geschiktheid om
voor fytoremediatie
te kiezen bij

saneringsprojecten

Gechloreerde
solventen

Petroleum

PAKs

Relatieve saneringsduur

TR
Verontreiningsdiagram legende  Fytotechnologie mechanisme
o - Fytovolatilisatie Fytovolatilisatie
%8 K
Fytodegradatie Fytoextractie
TR il
Rhizodegradatie Fytostabilisatie
Py X
Minder tijd (0-10 jaar) Meer tijd (>10 jaar) Kan langer dan decennia duren

Figuur 8: Overzicht van het fytoremediatie potentieel van sommige verontreinigende stoffen en bijhorend fytoremediatie mechanisme

Opslag in plant

Fase 2
Conjugatie

Fytovolatilisatie Fase 1
Fytoextractie i } Transformatie \
9

N In planta
[ afbraak/
) ‘ omvorming
| Fytotransformatie
Fase 3

Sequestratie

Fase 4

opslag in weefsels

Rhizofiltratie
Fyto-opname
(log kow <3.5) |

@ Verontreinigende stof

Figuur 1: Plant opname, omvorming en afbraak van verontreinigende stoffen in de plant. (groene-
lever-model) Aangepast naar Van Aken et al. (2009).
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2. (Re)using former port and urban regimes. Dredging

Synthesis RbD scenarios
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3. Relating to local context: Rotterdam waterfront

Synthesis RbD scenarios

Havenkaart. (havenbedrijf Rotterdam 2022)v

Location
32
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3. Relating to local context: waterfront imaginary 2.0

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

Location
figure 8. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022) 33
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3. Relating to local context: Charloise

Synthesis RbD scenarios

figure 9. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

figure 10. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)
‘ o > T o

APTIO map/image/ﬂgure/diagram/sketch}ﬁhofd éhowing: (Source, 2022)

R RN T

ICAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)

e

:

I APTION: mapimage/ﬁure/dlag.ra‘rﬁ/sk‘etch/pvh howing: (Source, 2022)
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3. Relating to local context: Waterfront landmarks

Synthesis RbD scenarios

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

Location
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3. Relate to city context: Link east-west, north-south, port and

Port and city // Rotterdam South and Port // Citycenter North and South // From Feijenoord too Schiedam

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

Location
figure 14. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022) 36
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3. Relate to global context: exportproduct resilient portcity waterfront

Duurzaam ruimtelijk havenstad management als export product

Experiment Demonstrate Evaluate Innovate Knowledge export

GEMEENTE STAAT DER
ROTTERDAM NEDERLANDEN

HAVENBEDRIJF ROTTERDAM NV Jﬁ_l

RPA 10 - RPA 16 !1?

MAINPORT HOLDING
ROTTERDAM NV

—
BLOCKCHAIN
FIELDLAB BV

100% 100%
f—

PORTSHUTTLE PORTXCHANGE

ROTTERDAM BV PRODUCTS BV

100%
——
CRUISE PORT
ROTTERDAM BV

-

ROTTERDAM
FIELDLAB ADDITIVE

100%
—
MHR SILENT
PARTNER BV

_

MAINPORT

MHR
COMMANDITAIRE
VENNOOT BV

—

THE GREEN NEAR
FUTURE BV

PORTBASE BV

e

OMAANSE OVERHEID

FOREIGN
INVESTMENTS BV

l

MANUFACTURING BV

"1 i =

S

DEELSTAAT CEARA PORT OF PECEM PORT OF ROTTERDAM PT PELABUHAN SOHAR INDUSTRIAL SOHAR INTER-
TPK LOGISTICA SA PARTICIPACOES DO ROTTERDAM PORT COMPANY NATIONAL DEVELOP-
BRAZILIE PARTICIPATIONS BV BRASIL LTDA INDONESIA SAOC MENT COMPANY LLC
Huidige kennis export . ;
COMPANHIA DE PORTO CENTRAL } ) - } )
DESENVOLIMENTO DO COMPLEXO

INDUSTRIAL E PORTUARIO COMPLEXO INDUSTRIAL

DO PECEM (CIPP SA) PORTUARIO SA

e
[—
e —

De lange zeearm van het Havenbedrijf Rotterdam. (Hartlief, 2020) Stichting Onderzoek Multinationale Ondernemingen
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Further advancing scenario 16

Port//city [ON] Green [ON]

P6IQ

Infrastructure [ON]

1 1UFLAIILLA INVICIUCTVELD WUEAVILDLPCIdPCLLICL, WUCIICTLE NULLCLUAlLL, LU 1Y

Quay [ON]

explore full implications

explore full implications

potential increase of natural capital

figure 15.

|_Schiedam _

CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)
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Covered so far

In summery

1.

Researching urban challenge areas
characteristic in former port, mixed-use
spatial development.

Research paper:

Constructing L.E.N.S. to assess qualitative indicators
for urban-NBS.

Case-study: spatial strategy recommendations for
nature-based planning and design.

System analysis:

understanding systems to identify current strengths,
weaknesses, threats.

Identify interrelationships and dependencies that
can inform interventions and mitigate trade-ofts
later on this research.

Prioritizing context specific challange for
the Waalhaven, Rotterdam. Then prepare a
frame for further research by design.

PORT//CITY seperated mixed
GREEN 8 minimum maximum
INFRATRUCTURE industrial barrier urban acces

BASINS QUAYS grey sollutions building with nature

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

Exploring the interrelations
between context specific urban
challanges.

Research by design: scenarios

16 scenarios reveal insights that emerge
from the in interrelations of multiple ur-
ban challanges and approaches.

outcome: 4 main lessons.

4. Formulating design guideliness

Lesson 1. Het oorspronkelijke
elastische haven ontwerp benutten.

Lesson 2. Het voormalig haven
regime aanpassen

Lesson 3. Antwoord op aanliggend
Katendrecht, Charloise, Zuiderpark,
Pendrecht.

Next up:
5.

Advanced proposal by informed
refinement of scenario 16

Research by design: scenarios

further exploration in the potentials,
limitations and unpredictabilities when
refining the most progressive scenario.

answering the main research question by
deconstructing the final proposal.

Location
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Proposal .

meso design plan
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Proposal: The flexible port 2.0
Integrating RbD lessons

1. Reviving the flexible port desigh concept

© 2018 Stijn Speksnijder
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Proposal

meso design plan
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Proposal

meso design plan

15m 15m 30m 15m

1:200 44
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Proposal

meso design plan

80m

30m

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

TITEL OF THIS AWESOME MAP.

|:| Item first on the legend list
|:| Item first on the legend list
|:| Item first on the legend list

|:| Item first on the legend list

sources: WeetlkHetWeerStation (Stal, 2022)

|:| Item first on the legend list
|:| Item first on the legend list
|:| Item first on the legend list

|:| Item first on the legend list

|:| Item first on the legend list
|:| Item first on the legend list
|:| Item first on the legend list

|:| Item first on the legend list

1:200
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Proposal

eco-gradient

50m

Om

50m
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50m
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100 m

200 m

300 m
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Proposal: Sediment Lab

Growing sustainable port resourcemanage
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Conclusion

waste management

figure 18. Green economy focus areas (UN.. 202..)

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

' resource efficiency

BIOSPHERE

15 e 1 Eowwr
s | =
alsi >

Industrial Capital

Natural Capital

ymy framework (UN.. 202..)

figure 17.

Natural capital in capital system. (Jansen adapted by
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