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Schematic illustration of the climate and non-climate driven processes that can influence global, 
regional, relative and extreme sea level events along coasts (Oppenheimer et al., 2019)
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Sea level rise contributors, own illustration based on (World Meteorological Organization, 2018)
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Global consequences of sea level rise, photography © Kadir van Lohuizen / NOOR
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Article: “The Dutch Have Solutions To Rising Seas. The World Is Watching.” (Kimmelman, 2017)5.
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Positioning | Perspective



RISK

EXPOSURE

HAZARD VULNERABILITY

urban environment

surface water flooding urban communities

R = C • P FLOOD RISK		 = VALUES AT RISK | VULNERABILITY	 • PROBABILITY

Flood risk triangle, illustration edited from (Kazmierczak, 2011)6.
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RISK

PEOPLE AFFECTED

PUBLIC AUTHORITIES INSURANCE INDUSTRY

REDUCTION

R = C • P FLOOD RISK		 = VALUES AT RISK | VULNERABILITY	 • PROBABILITY

Partnership for risk reduction, illustration edited from (Kron, 2005) Proportion of public and private ownership in Rotterdam (Gemeente Rotterdam, 2020)7. 8.
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48

#04 N
EXT STEPS

4.1 Citizens in the lead 
We are translating the developments confronting our city and 

the trends that we are seeing into a ‘new’ adaptation pathway 

for the coming years. One important step change from the early 

years is the use of more small-scale climate-adaptive measures 
in the public space at street level. The use of climate-adaptive 
measures previously usually involved major projects whereby 

Rotterdammers had little or no involvement in the process, such 
as water retention in the Museumpark car park. Water plazas are 

projects that were already addressed in a more integrated way 

with the neighbourhood residents, but this still involves the public 
space.

The future lies with Rotterdammers in their own living 

environment. As 60% of the space in our city is privately owned, we 
will never achieve the climate targets by focusing only on measures 

in the public space. This is one of the most important findings that 
shapes this strategy. The key to a successful climate adaptation 

strategy also lies in the private sphere.

If we look at the breakdown of private property, the most 
important parties with whom we need to make agreements 

are the social housing corporations. In view of the anticipated 

substantial building challenge of 18,000 new homes in our city, 
project developers are also an important party with whom to make 

concrete agreements. A water-robust and climate-resilient design 
ultimately requires commitment from everyone: the city, the 
regional water authorities, social housing corporations, the private 
sector, community organisations and Rotterdammers.

Ownership in Rotterdam Home ownership in Rotterdam

46%
social

corporations

19%
private
tenants

35%
private
owners

40%
public

60%
private

From strategy to practice

Three types of activity are needed in order to achieve the presented 

approach for each theme:

1. Activities aimed at the public space, for which the initiative lies 
primarily with public organisations;

2.  Activities aimed at private space or property, for which the 
initiative lies primarily with private organisations or persons;

3. Activities where the link between public and private activities is 

explored together and furnished with added value.

Rotterdam Weatherwise differentiates between 10 categories 
of measures and activities. These will be elaborated further 

into an implementation programme over the coming period. 

The Rotterdam Weatherwise implementation agenda will list 

the activities for each district. We will do this together!



8. Dependencies influencing flood risk, own illustration based on (Pieterse et al., 2009)
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9. Reduction of the functional lifespan of adaptation 
measures to 0.5 m sea level rise (Haasnoot, 2018)

FUNCTIONAL LIFESPAN OF ADAPTATION MEASURES
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Distribution of river water discharge in The Netherlands, 
edited from (van der Meulen, 2018)

Amount and share of inner-city plans by functional housing market 
area, from 2020 till 2029, edited from (Groenemeijer et al., 2020)

Soon to be redeveloped inner-city port area of the Parkhaven/Sint Jobshaven, Rotterdam, 
edited from (Google Earth, 2020)

Soon to be redeveloped inner-city port area of the Coenhaven, Amsterdam, edited from 
(Google Earth, 2020)
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Schoonschip, Amsterdam (Schoonschip, 2020)Havenlofts Nassauhaven, Rotterdam (PDA, 2020) Waterwoningen IJburg, Amsterdam (Rohmer, 2008)Watervilla IJburg 2, Amsterdam (Waterstudio, 2008)14. 15. 16. 17.



18. Schoonschip, Amsterdam (Schoonschip, 2020), Top-Up Amsterdam (FRANTZEN et al, 2020)
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Research Structure



Simplified research structure diagram, own 
illustration based on the creative strategy 
introduced by Cross and the time-based 
approaches introduced by van den Dobbelsteen 
(Cross, 2006), (van den Dobbelsteen et al., 2006)

established Dutch defensive landscapedensification of inner-city areas

(affordable) housing shortage recent predictions regarding flood risk

SENSITIVE TO CHANGE OVER TIME

problem frame

literature studies

literature studies

literature studies

literature studies

RESEARCH
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established Dutch defensive landscapedensification of inner-city areas

(affordable) housing shortage recent predictions regarding flood risk

generating resilience instead of vulnerability

densification/providing affordable housing

dealing with uncertain predictions
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Simplified research structure diagram, own 
illustration based on the creative strategy 
introduced by Cross and the time-based 
approaches introduced by van den Dobbelsteen 
(Cross, 2006), (van den Dobbelsteen et al., 2006)
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established Dutch defensive landscape

transitional flood risk management

densification of inner-city areas

(affordable) housing shortage recent predictions regarding flood risk

generating resilience instead of vulnerability

densification/providing affordable housing

dealing with uncertain predictions

raising awareness/change in perception

EXPLORED TO ESTABLISH

USED TO IDENTIFYSENSITIVE TO CHANGE OVER TIME ACHIEVED BY USING

relevant first principles

problem frame

problem goals

relevant existing design principles

analysis of reference projects

literature studies

literature studies

literature studies

literature studies

literature studies

literature studies

literature studies

literature studies
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RESEARCH

Simplified research structure diagram, own 
illustration based on the creative strategy 
introduced by Cross and the time-based 
approaches introduced by van den Dobbelsteen 
(Cross, 2006), (van den Dobbelsteen et al., 2006)
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introducing an innovative typology

established Dutch defensive landscapedensification of inner-city areas

(affordable) housing shortage recent predictions regarding flood risk

context of (test) sites

generating resilience instead of vulnerability

densification/providing affordable housing

dealing with uncertain predictions

raising awareness/change in perception

building on existing design principles

comparative mapping

RESOLVED  BY MATCHING

EXPLORED TO ESTABLISH

SENSITIVE TO CHANGE OVER TIME

problem frame solution concept

problem goals

literature studies

literature studies

literature studies

literature studies

literature studies

literature studies

literature studies

literature studies

hydraulic engineering

disciplinary analysis

transitional flood risk management

USED TO IDENTIFY ACHIEVED BY USING

relevant first principles

relevant existing design principles

analysis of reference projectsliterature studies

EMBODIED IN

RESEARCH DESIGN

Simplified research structure diagram, own 
illustration based on the creative strategy 
introduced by Cross and the time-based 
approaches introduced by van den Dobbelsteen 
(Cross, 2006), (van den Dobbelsteen et al., 2006)
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introducing an innovative typology

established Dutch defensive landscape

transitional flood risk management

densification of inner-city areas

(affordable) housing shortage recent predictions regarding flood risk

diagrammatic design site-specific architectural intervention

context of (test) sites

generating resilience instead of vulnerability

densification/providing affordable housing

dealing with uncertain predictions

raising awareness/change in perception

building on existing design principles

research by design research by design/material study

comparative mapping

RESOLVED  BY MATCHING

EXPLORED TO ESTABLISH

DEVELOPED TO SATISFY

USED TO IDENTIFYSENSITIVE TO CHANGE OVER TIME EMBODIED INACHIEVED BY USING

TENSION BETWEEN CONFLICTING

relevant first principles

problem frame solution concept

solution criteria

problem goals

relevant existing design principles

analysis of reference projects
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literature studies

literature studies

literature studies

literature studies

literature studies

literature studies

literature studies

literature studies

hydraulic engineering

disciplinary analysis

RESEARCH DESIGN

Simplified research structure diagram, own 
illustration based on the creative strategy 
introduced by Cross and the time-based 
approaches introduced by van den Dobbelsteen 
(Cross, 2006), (van den Dobbelsteen et al., 2006)
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Project Site | Urban Plan



OUTER DIKE AREA
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Rotterdam, The Netherlands, own illustration edited from (Google Earth, 2021), height measurement (AHN, 2020)

+3.0m



Sint Jobshaven, Müllerpier (own photography, 2020)
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Parkhaven, Müllerpier (own photography, 2020)
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Degrees of spatial integration, own illustration based on (Veelen, 2015)22.

shared use

spatial optimisation

structural integration

functional integration

?
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DEGREES OF SPATIAL INTEGRATION

Project Site | Urban Plan



Example of a schematic proposal for a hydraulic building typology along currently vacant quays 
combining shared use, structural, spatial and functional integration, own illustration

23.

low tide
high tide

flood

+

+

+

+

reviving unused/paved quays in former port areas
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PROPOSAL TO INTEGRATE FURTHER



PA R K H A V E N

N I E U W E  M A A S

S I N T  J O B S H AV E N

project			  houses		 year

Parkhaven010		 630		  2023
Dok&Kaai		  14		  -
STACK			   85		  2023
SAWA			   110		  2023
WERF&CO		  145		  2023
Toren van Babel	 24		  -
Eden District		  87		  2021

total:			   1.095		  2023
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Infrastructure

Spatial 
optimisation
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Infrastructure

Spatial 
optimisation
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Infrastructure

Spatial 
optimisation
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Infrastructure

Spatial 
optimisation
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Infrastructure

Spatial 
optimisation

Building Volumes

Spatial
Functional
Structional
integration
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Infrastructure

Spatial 
optimisation

Building Volumes

Spatial
Functional
Structional
integration

Public Park

Shared use
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Infrastructure

Spatial 
optimisation

Building Volumes

Spatial
Functional
Structional
integration

Public Park

Shared use

39Project Site | Urban Plan



PA R K H A V E N

N I E U W E  M A A S

S I N T  J O B S H AV E N

project			  houses		 year

Parkhaven010		 630		  2023
Dok&Kaai		  14		  -
STACK			   85		  2023
SAWA			   110		  2023
WERF&CO		  145		  2023
Toren van Babel	 24		  -
Eden District		  87		  2021

Project			  455		  2025

new total:		  1.550		  2025
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public functions in plith providing 
accessibility and transparency

streets with direct
view on waterside

Project Site | Urban Plan



Project Site | Urban Plan

front on both water- 
and parkside

promenade connecting the 
various volumes

~ ~
~

~ ~
~
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utilities inside floating foundation
flexible housing infill on top

central hallway providing 
stability, logistics and daylight

even weight distribution to 
maintain stability
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Hydraulic Concept



45Hydraulic Concept

FLOATING FOUNDATION PRINCIPLES

UPWARD FORCE EQUAL TO 
WEIGHT OF DISPLACED WATER

(LAW OF ARCHIMEDES)

Fa=ρ•g•V

Fg= m•a



Hydraulic engineering references, Maeslantkering and Stormvloedkering Ramspol (Rijkswaterstaat, 2014)24.
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FLOATING FOUNDATION PRINCIPLES

INTERNAL WATER BUFFER 
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 ASSURING FUTURE CONSTRUCTION FLEXIBILITY
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Hydraulic engineering references, Maeslantkering and Stormvloedkering Ramspol (Rijkswaterstaat, 2014)24.
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FLOATING FOUNDATION PRINCIPLES

INTERNAL WATER BUFFER 

CONTROLLING BUOYANCY AND WEIGHT RATIO,
 ASSURING FUTURE CONSTRUCTION FLEXIBILITY

LOWERING CENTER OF GRAVITY

INCREASING CONSTRUCTION STABILITY
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WEIGHT OF DISPLACED WATER
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Hydraulic Concept



Hydraulic engineering references, Maeslantkering and Stormvloedkering Ramspol (Rijkswaterstaat, 2014)24.
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FLOATING FOUNDATION PRINCIPLES

INTERNAL WATER BUFFER 

CONTROLLING BUOYANCY AND WEIGHT RATIO,
 ASSURING FUTURE CONSTRUCTION FLEXIBILITY

LOWERING CENTER OF GRAVITY

INCREASING CONSTRUCTION STABILITY

INFLATABLE WATERTIGHT ROLLER

FUNCTIONING AS FLOOD BARRIER

UPWARD FORCE EQUAL TO 
WEIGHT OF DISPLACED WATER

(LAW OF ARCHIMEDES)

MAESLANTKERING STORMVLOEDKERING RAMSPOL

Fa=ρ•g•V

Fg= m•a

Z

Hydraulic Concept



Tidal forecast, Nieuwe Maas (Port of Rotterdam, 2020)

low tide | NAP -0.4m

6 hours 1 day

mid tide | NAP +0.5m high tide | NAP +1.5m
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low tide | NAP -0.4m	  4:00   PM

50Impressions



mid tide | NAP +0.5m	  7:00   PM
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high tide | NAP +1.5m	  10:00   PM
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Utilitarian					     3070 m2
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Logistics					     1185 m2	 12 %

hallway					     950
staircase			   1		  170
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Shared					     810 m2	 9 %
	
roof garden | terrace			   530	
workshop					     40
home offices		  8		  240	
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low tide | NAP -0.4m

Detailed Design
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mid tide | NAP +0.5m

Detailed Design
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high tide | NAP +1.5m

Detailed Design
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flood | NAP + >3.0m

Detailed Design



Detailed Design

mid tide | NAP +0.5m
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fire staircase/exit through balconies

semi private balconies

slidable shading/privacy louvres

shared rooftop garden/terrace
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solar panels | 580 m2 | 15m2/household

floating park elements

promenade above water buffer

functional mooring poles/lighting

+1
+2
+3
+4
+5
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PUBLIC FUNCTIONS
first floor

7500

third floor

HOUSING
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X X• •

10 	 wood flooring
40 	 impact sound insulation
300 	 mm CLT slab
10 	 anti slip/vibration cancellation
300 	 mm CLT slab
120 	 battens, space for wiring/lighting
25	 fire-resistant plasterboard
20 	 ceiling finish of choice

15 	 wall finish of choice
25	 fire-resistant plasterboard
45 	 battens, space for wiring
100 	 mm CLT slab
150 	 insulation
100 	 mm CLT slab
45	 battens, space for wiring
15 	 wood sheet
15 	 reflective wall finish

APARTMENT A

A

B

APARTMENT B

APARTMENT A

HALLWAY
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15 	 wall finish of choice
25	 fire-resistant plasterboard
45 	 v battens, space for wiring
100 	 mm CLT slab
150 	 insulation
100 	 mm CLT slab
-	 waterproof foil
45	 v battens, ventilation
15 	 h battens
18 	 external wood cladding

INTERIOR EXTERIOR



Public space floor plan/iso 75

1  library | flexwork spaces | gym | cafe



2  event space | small businesses | flex office | restaurant

Public space floor plan/iso 76



3 public functions transform into housing

Public space floor plan/iso 77
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Open building principle, Shearing layers of change (Brand, 1994)25.

STRUCTURE 		  200 years

SKIN				    50 years

OUTDOOR SPACE		  50 years

ACCESS			   50 years

SYSTEMS			   25 years

		
SPACE PLAN		  15 years

INTERIOR INFILL		  10 years

SUPPORT

INFILL

REQUIREMENTS

DRY CONNECTIONS BETWEEN:

• SUPPORT AND INFILL LAYER

• SEPARATE INFILL LAYERS

• COMPONENTS INSIDE INFILL LAYER

LAYERS
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single family house 
expanding along with 
changing needs2  1 32 small studio’s 

turn into 1 medium 
sized apartment

co-living for 
starters/group of 
friends

Housing Infill
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Construction Process



1   infrastructure 2   building volumes 3   public park
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Rotterdam, The Netherlands (Google Earth, 2021)

1   spatial optimisation of infrastructure | current situation
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Rotterdam, The Netherlands (Google Earth, 2021)

1   spatial optimisation of infrastructure | proposal

89Construction Process



Rotterdam, The Netherlands (Google Earth, 2021)

1   spatial optimisation of infrastructure | building plots
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Construction process of FOR, (Global Center on Adaptation, 2020)3.2..

2   building volumes | floating foundation | assembly and transport
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Rotterdam, The Netherlands (Google Earth, 2021)

2   building volumes | installing prefab wooden superstructure | on site
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Rotterdam, The Netherlands (Google Earth, 2021)

3  public park on former construction site
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