
Waterfront 2.0

Master Thesis 
Student: Alexander Stal  
1st mentor: Fransje Hooimeijer
2nd  mentor: Rients Dijkstra 

July, 2023 

Delft University of Technology
Faculty of Architecture and the Built Environment
Track Urbanism



figure 1. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)
figure 2. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)

02/18/22

1 : 0000 Location
2 

Programma Rivieroevers toekomstperspectief. Gemeente Rotterdam. 2019

TITEL OF THIS AWESOME MAP.

sources: WeetIkHetWeerStation (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 Item first on the legend list

Item first on the legend list Item first on the legend list Item first on the legend list

PORTCITY WATERFRONT 2.0

SPATIAL DESIGN FOR ECO-SYSTEM RESILIENT PATHWAYS
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[MACRO SCALE] ROTTERDAM[MACRO SCALE] ROTTERDAM

[GLOBAL SCALES] RIVER BASINS

sources: By author (2023)

sources: By author (2023)

sources: By author (2023)

Stadshavens Rotterdam

port area

RIVER BASIN

Item first on the legend list

Item first on the legend list

WortJit` interMHJe

9hine�4e\se�sJheld IHsin

>HHl�,emshH]en

Jit` HreH

TRADINGROUTES 

[MACROSCAE] RHINE-MEUSE-SCHELDT

sources: By author (2023)

est\Hr` 

Spatial scope of research

subsection:
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Spatial scope of research

subsection:
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CityPorts in transition 

CityPorts development program Rotterdam

woningvraag 500 meter wonenn van de maas
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The sustainable & resilient portcity

figure 1. SustainaGiQt^ Kramework (source: 

figure �. @TIT1*B (-oQQing 1��. , Adapted G^ author)

figure 2. The sustainaGQe portcit^ network 

Global transition

The sustainable port-city The eco-system resillient portcity

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

I.  Exploitation  
II.  Conservation
III. Release phase
IV. Reorganisation phase. 

Provides sustainable equilibrium between social-, economical and environmental goals. 
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figure �. NaturaQ capitaQ in capitaQ s^stem. (/ansen adapted G^ author)

figure �. ,reen econom^ Kocus areas (:N.. 202..)

figure �. sustainaGQe econom^ Kramework (:N.. 202..)
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The sustainable eco-system resilient portcity
Transitioning towards a ‘Green economy’
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rewildering 

river bypass 
���Ûèùìùìñê�÷ëè�ģèûìåïè�óòõ÷�çèöìêñ�æòñæèó÷ What?
Synthesis RbD scenarios
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Ýëè�æäöè�òé�Ûò÷÷èõçäð�
Seeking pathways towards sustainabilty

Climate risk 

Floodrisk strategy
- strengthen dikes  
- outerdike buildings accept flooding. flooding typo
-  

strategy
- waterbuffering greenstructures (public and private)  
- hold, delay, lead to water.   

strategy
-    

strategy
- greening 
- unpaving 
  

strategy
- phytoremediation

  

+ 25% vulnerable buildings due to rainfall 

soilsubsidence  

Urban heatisland

contaminated soil 

Climate risk 
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- outerdike buildings accept flooding. flooding typo
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- greening 
- unpaving 
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+ 25% vulnerable buildings due to rainfall 

soilsubsidence  

Urban heatisland

contaminated soil 
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Òñ÷õòçøæ÷ìòñ

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 

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-

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. 
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System analysis Research paper.
- literature review
- case-study

research by design 
- 16 scenarios 

Design proposal

System anysis Delta region (Han Meyer, adaptaed by author 2023) System anysis Delta region (Han Meyer, adaptaed by author 2023) Meyer 
Sijmons 
Logica (Maxwan 199... , adaped by author 2023)

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

Research approach
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Research approach
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Port functions 

Milleu effect rapportage Waal-Eemshaven 2020 Havenbedrijf Rotterdam 2022
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Hein 2020 , Hoube 2021

fossil fueled developmet 

Portcity seperation
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Challenge theme 2: Greening
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Ìëäïïèñêè�÷ëèðè�!��Òñéõäö÷õøæ÷øõè�äñç�ðòåìïì÷ü
Synthesis RbD scenarios
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Maeslant Barrier

Haringvliet Sluices

Hartel Barrier

Ìëäïïèñêè�÷ëèðè�"��Ñüçõòïòêü��öèçìðèñ÷ö�äñç�ôøäüö
subsection:
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portcity

green

infrastructure

hydrology

system analysis: main themes in the Waalhaven transisition 

Problem statement
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system analysis: main themes in the Waalhaven transisition 

Ûèöèäõæë�åü�çèöìêñ���$�öæèñäõìòö



02/18/22

21 

system analysis: main themes in the Waalhaven transisition 

Ûèöèäõæë�åü�çèöìêñ���$�öæèñäõìòö
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system analysis: main themes in the Waalhaven transisition 

Ûèöèäõæë�åü�çèöìêñ���$�öæèñäõìòö
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1907 1920 1966 1989

2021

1907 1920 1966 1989

2021

1907 1920 1966 1989

2021

1907 1920 1966 1989

2021

1907 1920 1966 1989

2021

Ûèöèäõæë�åü�çèöìêñ��çèöìêñ�êøìçèïìñèö�éòïïòúìñê�öæèñäõìò�õèöèäõæë

I. Adjecent neighbourhoods

3. Linking interventions to direct local 
context and  global scale.  

III. Advancing the former portcity 
waterfront imaginary 

III. Sluisjesdijk als schakel tussen 
zuid&noord, oost&west, haven&stad 

Synthesis RbD scenarios

2. (Re)using fomer portcity infrastructure
1. Reviving the elastic port design concept from 1904 by de 

Jonge.
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���Ûèùìùìñê�÷ëè�ģèûìåïè�óòõ÷�çèöìêñ�æòñæèó÷
Synthesis RbD scenarios
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 port dictates change 

rewildering 

river bypass 
���Ûèùìùìñê�÷ëè�ģèûìåïè�óòõ÷�çèöìêñ�æòñæèó÷ What?
Synthesis RbD scenarios
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Bypass route Subtidal ecological zone 

RDM included in Rotterdam South

Revitalising residential area Heijplaat

Portcity identity maintained by south water 
passage. 

���Ûèùìùìñê�÷ëè�ģèûìåïè�óòõ÷�çèöìêñ�æòñæèó÷
Synthesis RbD scenarios

Rewildering
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barriere woz heijplaat waterfront

Waalhaven zuid barriere Kade en bassin bodem onderhoud

 ��¥Ûè¦øöìñê�éòõðèõ�óòõ÷�äñç�øõåäñ�õèêìðèö��
Synthesis RbD scenarios
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barriere woz 

 ��¥Ûè¦øöìñê�éòõðèõ�óòõ÷�äñç�øõåäñ�õèêìðèö��àääïëäùèñ�òòö÷ýìíçè
Synthesis RbD scenarios

heijplaat waterfront Waalhaven zuid barriere
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 ��¥Ûè¦øöìñê�éòõðèõ�óòõ÷�äñç�øõåäñ�õèêìðèö��
Synthesis RbD scenarios
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 ��¥Ûè¦øöìñê�éòõðèõ�óòõ÷�äñç�øõåäñ�õèêìðèö��
Phytoremediatie 
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 ��¥Ûè¦øöìñê�éòõðèõ�óòõ÷�äñç�øõåäñ�õèêìðèö��Íõèçêìñê

Kade en bassin bodem onderhoud

Ñòú	
Synthesis RbD scenarios
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Havenkaart. (havenbedrijf Rotterdam 2022)v

!��Ûèïä÷ìñê�÷ò�ïòæäï�æòñ÷èû÷��Ûò÷÷èõçäð�úä÷èõéõòñ÷
Synthesis RbD scenarios
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figure �. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)

!��Ûèïä÷ìñê�÷ò�ïòæäï�æòñ÷èû÷��úä÷èõéõòñ÷�ìðäêìñäõü� ��

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

!��Ûèïä÷ìñê�÷ò�ïòæäï�æòñ÷èû÷��Ìëäõïòìöè

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

figure 11. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)

figure 12. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)

figure 1�. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)

Synthesis RbD scenarios
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!��Ûèïä÷ìñê�÷ò�ïòæäï�æòñ÷èû÷��àä÷èõéõòñ÷�ïäñçðäõîö
Synthesis RbD scenarios
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Port and city // Rotterdam South and Port // Citycenter North and South // From Feijenoord too Schiedam

!��Ûèïä÷è�÷ò�æì÷ü�æòñ÷èû÷��Õìñî�èäö÷¢úèö÷��ñòõ÷ë¢öòø÷ë��óòõ÷�äñç�

figure 1�. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)
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De lange zeearm van het Havenbedrijf Rotterdam. (Hartlief, 2020) Stichting Onderzoek Multinationale Ondernemingen

!��Ûèïä÷è�÷ò�êïòåäï�æòñ÷èû÷��èûóòõ÷óõòçøæ÷�õèöìïìèñ÷�óòõ÷æì÷ü�úä÷èõéõòñ÷

Îûóèõìðèñ÷�� Demonstrate Evaluate Innovate Ôñòúïèçêè�èûóòõ÷

Huidige kennis export 

Duurzaam ruimtelijk havenstad management als export product
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figure 1�. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)

figure 1�. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)

Port//city [ON]  Green [ON]  Infrastructure [ON]  Quay [ON]

potential increase of natural capital 

explore full implications 

explore full implications 

Ïøõ÷ëèõ�äçùäñæìñê�öæèñäõìò��$
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×èû÷�øó�

2.

3.

4.

1. 5.

Lesson 1. Het oorspronkelijke 
elastische haven ontwerp benutten.

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-offs 
later on this research.  

5WNTWNYN_NSL�HTSYJ]Y�XUJHNܪH�HMFQQFSLJ�KTW�
the Waalhaven, Rotterdam. Then prepare a 

frame for further research by design.  

Exploring the interrelations 
GJY\JJS�HTSYJ]Y�XUJHNܪH�ZWGFS�

challanges.

Formulating design guideliness

Advanced proposal by informed 
WJܪSJRJSY�TK�XHJSFWNT���

Lesson 2. Het voormalig haven 
regime aanpassen

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

Pendrecht.
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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. 

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. 

Ìòùèõèç�öò�éäõ
In summery
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meso design plan

Proposal 
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Integrating RbD lessons 
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figure 1. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)
figure 2. CAPTION: map/image/figure/diagram/sketch/photo showing: (Source, 2022)
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meso design plan

Proposal 
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Proposal 
meso design plan

Proposal 
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Proposal 
eco-gradient 
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Ùõòóòöäï��Üèçìðèñ÷�Õäå�
Growing sustainable port resourcemanagement expertise 
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--

Conclusion

figure 1�. NaturaQ capitaQ in capitaQ s^stem. (/ansen adapted G^ 

figure 1�. ,reen econom^ Kocus areas (:N.. 202..)

figure 1�. sustainaGQe econom^ Kramework (:N.. 202..)

NATURAL CAPITAL 

INDUSTRIAL CAPITAL

HUMAN CAPITAL

CULTURAL CAPITAL

SOCIAL CAPITAL

CREATIVE CAPITAL

Nurtu
rin

g co
nnec

tio
ns

Nurturing connections

Natural Capital

Industrial Capital

Social 
Capital

Human 
Capital

Cultural 
Capital

Creative
Capital

Financial 
Capital

Manufactured
Capital

waste management waste prevention resource efficiency ecosystem-resiliencehuman-wellbeing



49 

Îñç

Graduation project: [Title]

Alexander Stal 
4112792
Fist mentor: Fransje Hooimeijer 
Second mentor: Rients Dijkstra 


