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Project objective

HIGH PRESSURE ON DUTCH CITIES

Growth without space

- Densification area
- Planned transformation of industrial area

0 10 20 km

Figure 2: Densification areas in South Holland / Author
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How can post-industrial port areas be transformed and used as a catalyst
for sustainable development to become resilient to flood risk and part of
an adaptive delta system?
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Project objective

CLIMATE CHANGE
and its effects on the Netherlands

pluvial flooding
_, L)

/7

10
drought 08 i urban heat island

Change of wind speeds

Rising temperatures

Increased heavy rain events

Rising sea level

More solar radiation

——— ; sea level rise
=

* salinization
rising ground water level sa

Figure 4: Effects of climate change in the Netherlands / Author
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Project objective

FLOOD RISK IN THE NETHERLANDS
A highly vulnerable country

Above NAP: 29%

Below NAP: 26%

Outer dike areas

Flood prone area along the Meuse N s _
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Figure 5: Flood risk in the Netherlands / Pbl, 2007 SVANDY R
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Problematization

CURRENT CHALLANGES OF DELTA SYSTEM

Gradual expansion of the port towards the sea

Figure 6: Port development / Author
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Problematization

MANIPULATION OF THE DELTA

Human interventions to the Meuse
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Figure 7: Alteration of delta stream over time / Author
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Problematization

DESTRUCTION OF THE BIOTOPE

Biodiversity crisis in South Holland

Natura 2000

Urban area

Forest

Grass land

Dunes

0%e%°%' Wetland
Blue-green network

water

Figure 8: Current landuse in South Holland / Author
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Problematization

TIDAL BIOTOP &

Unigueness and potential of — e ™

. SALT <i{iipad = e Ria o . e e
the original landscape of the V. sturgeon | sl
Netherlands

........

BRACKISH b
seagrass \/ 'S . PRRTIS
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RIVER VEGETATION ZONE

Figure 9: Delta ecosystem / EcoShape
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Problematization

CURRENT SYSTEM IN DISTRESS

Problemstatement

Figure 10: Problematization / Author
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Flood risk G

river flooding, tidal, rising
sea level,
infiltration

HAZARD
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Flood control

hard engineering, polder
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VULNERABILITIES

Destabilisation
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Disruption of (natural)
systems
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Urbanisation

population growth, densifi-
cation

(human)
EXPOSURE '
-

Environmental
performance

sealing, pollution, degrada-

------- tion of eco services



Scope

HUMANE SOLUTIONS FOR MAN MADE PROBLEMS

Figure 11: Project aim / Author
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Flood opportunity <--.... -

Understanding urban flood
risk, recreation, collaborati-
on of citizen

HAZARD

N/

Flood resilience

Living with floods,
mitigation, climate

adaption ... J

STABILIZE THE SYSTEM WITH A POROUS APPROACH

:
D Convers
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: industry shift, nature based
design, densification
ADAPTIVE CAPACITIES
Stabilisation (human)
bio-physical EXPOSURE
socio-cultural :
-
Room for self-reqgulating .
dynamics Environmental
bg . performance

N room for nature,
------ eco-services, livability

12/57



Scope

TOWARDS A SOLUTION

CITYSCAPE

Paradigm change

b

Antropogenic

Rotterdam

Urban Rural
v v
dustial function City function

RIVERSCAPE

v

Port Industry Residential reati®
Greener
1250-1950s 12th century until 1830s 18th century - 20th century - 20th century - 1950s -
Port activites on the waterway was cheapest until Florishing of Gin industry 1850s: City expansion of 1874: Opening of 1950s: Canals used
northern river bank 1850s in Schiedam Rotterdam towards west Maritime Museum for recreational use
around dam to 1864: Digging Niueuwe 1905: first shipyard After 1950s: Transforma- Rotterdam with 2000s: ,Waterfront
connect the hinter- Waterweg for better internati- 1930: establishment of tion of Kop van Zuid museum harbour Rotterdam” to
land to sea and trade onal port connection: 1920s petrochemical facilities in 1940s: Rebuilt of Oude After 1940: reconst- increase the quality
Fishing harbour Introduction of bulk transs- port of Rotterdam Haven as a mixed ruction of the inner of the city
1340: Connection of hipment facilities in Rotter- 19th century: Boom of residential area city port area (e.g. 2011: Completion
Rotterdam to Schie dam ship building industry in 21st century-: Replan- Wijnhaven) into of waterfront
1830: slow replacement of schiedam ning of M4H business districts transformation of
inland waterway transport by 1927: Expansion of port 2020-: Transformation of 1990: Redesign of Westerkade and
freight trains of Rotterdam towards sea Nieuw Mathenesse Kop van Zuid into Leuvehoofd
cultural and mixed 2018-: River as a
area with world port tidal park

1990s

until mid 18th century 1980s

large-scale separation from the north sea and diking of the land

Figure 12: Water related urban planning strategies over time / Based on Bres & Krosnicka, 2021
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,Club of Rome” to restore Inclusion of climate adaptation in the
evology of Delta national water safety concepts & policies

Towards a resilient

Delta




Scope

A POROUS WATERFRONT

Reconnecting the city with the river

SEPERATION

PEOPLE

WATER

=

// URBAN CONNECTION

Figure 13: Proposed change / Author
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Merwe-Vierhavens

SITE LOCATION

Regional contex

Primary flood defence
Outer dike area
Nieuw Mathenesse/M4H

Urban area

[
DO

Pree !.:3:‘ Industrial/ Port area

0 5 10 km

Figure 14: Location of Merwe-Vierhavens in the regional primary dike protection system / Author

Accepting the current(s) 15/57



Merwe-Vierhavens

MERWE VIERHAVENS

urban context

- Port Transformation Area
- Within Urban Context
- Connected to Urban Infrastructure

Figure 15: Context of study area / Author
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Merwe-Vierhavens
(maritime) businesses and stores

S P AT I A L L AYO U T Logistics and trade -
heavy (harbour) industry -

grass land

Historic trade area behind fences

waste land

Figure 16: Location of the different commercial uses at water front of the M4H area / Author
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Accepting the current(s)

Figure 17: Impressions of Nieuw Mathenesse / Author

Merwe-Vierhavens




Merwe-Vierhavens

GREEN PUBLIC SPACE

Lack of recreational and ecological value

Agricultural land

Figure 18: Green structures of in the regional context / Author
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Merwe-Vierhavens

WATER NETWORK

Two rivers coming together

| - Outer dike area

- Flooding area

Urban area

Erosion area

- Sedimentation area

Municipality border

Lock

Figure 19: Water network in Rotterdam region / Author
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Merwe-Vierhavens

RELATION BETWEEN WATER AND LAND

Loss of relationship between residents and river

Lenetete”"  Industrial area

Not accessible

Municipality border

Figure 20: Acessability of waterfront in the area / Author
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Merwe-Vierhavens

MAIN CHALLANGES

In Merwe-Vierhavens

monofunctional

Figure 21: Main challanges of the M4H area / Author

Accepting the current(s)
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Implication

TURNING VULNERABILITIES
INTO OPPORTUNITIES

Creating a Design Framework

- Flood risk

- Destorted delta ecosystem

- Polluted environment

- Disconnected neighborhoods

- Monofunctional use

Figure 22: Main challanges of the M4H area / Author
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Implication

TURNING VULNERABILITIES =&

INTO OPPORTUNITIES

Creating a Design Framework

- Flood risk

- Destorted delta ecosystem

- Polluted environment

- Disconnected neighborhoods

- Monofunctional use

Figure 23: Main challanges of the M4H area / Author
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Implication

EMBRACING THE NATURAL
GRADIENT

- Mimicing Natural Process

- Creation of Hybrid Delta Park

- Combine Urban and Natural
Transformation Processes

- Dynamic Landscape

- Profit of Eco Services

Figure 24: Vision map / Author
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Implication

DEVELOPMENT PHASING

Enabeling a landscape transition

Habitation
Creating the possiblity of co-existence and migration of
both human and natural entities and processes

. o« %o
L] L4 ¢ ™
.. . ~
P L]
* L] e

Preperation

Shape and prepare area and community for the new form of Expansion

use and the increased risk of flooding Creation of large scale corridors and connections for the

most effective outcome

Figure 25: Project phases / duthor
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Implication

Preperation
Preperation
Habitation
Habitation
Expansion
Expansion

Figure 26: Settlement & Terrain restoration concept plan / Author
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Implication

MUD BECOMES HABITAT
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- Catch sediments

.
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Figure 27: Creation of salt marsh habitat / Author
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Implication

TECHNIQUES TO CREATE A SALT MARSH

Possible infrastructures that facilitate the natural processes

L B o

Living Breakwater Poles Sand Net Mud Motor

L 2 3 2

Permeable Dike Planting Mats Rizolith Island
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Implication

PROPOSED STRATEGIES

to achieve the design proposal y

4
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P o Y “
- Sediment trapping and wetland park ST Tt %
[ ] Dike to reduce erosion and stimulate sedimentation

11111 Removal of quaywall for a soft waterfront and enabling erosion

Redevelopment in realtion to Nieuw Mathenesse

Redevelopment in realtion to M4H

- Climate adaptive redevelopment realted to new M4H development

W~ Green dike

Dike park transitioning urban context to tidal landscape

0 250m 500 m

Figure 28: Conceptual plan / Author
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Implication )
ADAPTIVE BUILDING TYPOLOGIES

Marine architecture to live with water

Floating Building

Stilt/Pile Building

Terp Building

Amphibic Building

Waterproof Building

Figure 29: Adaptive building typologies / Author
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DRY

SEMI-DRY

Implication

STRUCTURAL COMPOSITION

Different construction methods for diverse surfaces
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Figure 30: Different typologies for different landscape conditions / Author
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Implication

/ONING OF AREA

Possible distribution of functions

Figure 31: Porous zoning / Author =
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Implication

DEVELOPMENT FOCUS AREA

lllllllll

Figure 32: Focus areas / Author
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Implication

CULTURAL DRIVERS

Creating local and regional connections

Figure 33: Location of cultural drivers / Author
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Implication
Catalyst for trade and local food
Supermarket, bank, gas station, market-

place for local food sales, restaurants,
ULTURAL CATALYSTS v, cfe, por vertical warehouse

vertical warehouse
with supermarket

CataIP(st for knowledge
School, Educational center, museum,

interactive environment, playgrounds, art
house, water treatment place, meeting

room, green urban space

restaurant research center

FA

Catalyst for tourism
Boat tours, market space, hotel, ferry

, terminal, viewpoints, event space, educa-
SR ‘ tional center, aquatic architecture, hiking

. route, port, harbour baths
ferry terminal

botanical
garden
'S ~" hotel
\/
= /

- 4/

\

Catalyst for wildlife ) ) (floating)
nature playground, combined scout hut, field market 1

house, nature centre, beehives, bird tower, shel-
ters, hiking trails, insect hotels, trash traps, view-
ing tower, bee hotel, bird sanctuary

viewpoint

trash trap

Catalyst for crea-
tivity and active
life

art center, pop up ex-
hibitions, educational
center, cafe, interactive
environment, playg-
rounds, water sports,
swimming, event
space, multi purpose
halls, urban garden,
market area, mixed
use, test and maker-
space, green urban

space

amphibic walkway

Catalyst for life in salt

marsh _ .
Nature experiences in the salt

marsh, floating houses, ob-
servation tower, picnic, circus
and event site, amphibious
walkways, river beach, senior

center, playscape

art school

amphibic houses

pop up
exhibition

Water sport center

. Vertical farming

playground Pop up gym

Catalyst for cultivation and

healthy food culture communal garden
Greenhouses on roof, vertical farming,

Catalyst for health
community spaces, activities, wellness, restaurants,

| hall f hi ket Sport center, outdoor fitness, water sports, activity
;?ar?;n?anr?n haall er?;?)?/clgren?/ﬁz?\?trye playground, sharing facilities, rehabilitation center,
garde'n superrr;arket startup premi- aquafarming natural swimming pool, water access, playscapes

swimming area
ses, urban fish farming

Figure 34: Possible catalysts to achieve an activation of the outer dike area / Author
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Implication

LOCAL FLOWS _..,_

\oca 12

ferry/taxi

)
)
L
L 3
°
(o)
@

A

Residual heat C

Figure 35: Different flows in area / Author Se
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Implication

ADAPTIVE CONNECTIONS

Floating path

Floodable path

Boat landing stage Foldable bridge
Lifted street
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Implication

MOBILITY CONCEPT

Figure 36: Mobility concept map / Author
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Implication

MARITIME LIFE PROMOTERS

\* ! ‘ ’} I 3."' ;w.&!"‘l \

Limnetic curtain Floating wetland/forest

Pole hula Lunker
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Implication
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Nature driven densification strategies

Urban hotspot

Nature based urban production landscape
communal

Recreational salt marsh

public

Flood adaptive urban development

private

Dense adaptive building development

Wetland park

Punctual adpative urban development

Transportational (light) and recreational
(dark) use of river

cultural driver location

Densification

primary dike protection
Permeable dike under primary infrastucture connection
fixed infrastructure required for design

Attainable infrastructure
destred infrastructure for success of the design

Possible infrastructure
infrastructure that might be possible but is not essential to the achievement of the project

Water connections

Porous and dynamic water front
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Figure 37: Structure plan/ Author
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Implication

W E T L A N D P A R K Stabilization of sediments: Connecting rou-

tes between old quays - Ridgid like surroun-
ding

Terracing ladscape down from dike to marsh

Wetland regener Cp-ent Exdtensive plan-

Ny

towards Water extendmg existin /g astructures oliay, . ’
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Protection of marsh landscape b
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Implication

Viewing deck with
boat landing

t S t t
Landscape tools e e it Sheltered salt march

Salt marsh park

Planting mat

Salt marsh museum

Building typologies

Floating garden

Access and utilities
corridor

Public jetty Permeable dike

Figure 40: Wetland park / Author
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Implication
Rowing club house

Bird Sanctuary

Landscape tools
Observation tower

Access to restored wetland Private jetty

Lifted public deck

Building typologies

e

>~ : Play ground

s

Restaurant

LA~

Bike highway

Figure 41: Wetland park / Author
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Implication
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Implication

CULTURAL-VISITORS HUB v —
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Implication

Landscape tools Research center

Retention park | 3 Private courtyards

Cooli ft
Harbour bath ooling rooftops

) om——

m =
e o T AT

e

Creative spaces
Purification plants

Building typologies

Bike highway

Ferry terminal

Figure 42: Cultural-Visitors HUB / Author
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Implication

Workshop

Laboratories

Landscape tools

Floating wetlands

Laboratories _ Wetland park

Tourist information

Creative spaces

Building typologies

Restaurant

Collective rooftop

Waterfront park garden

Figure 43: Cultural-Visitors HUB / Author
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Implication v
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Implication

workshop :
Community gardens

Landscape tools

Community center Water proved
existing buiding

Art center

Cradle-to-cradle
restaurant

Collective rooftop gardens

Floating farm

Building typologies

\\/

Aquaculture

Swimming deck

Figure 44: Productive Terraces / Author

Accepting the current(s)



Implication

Landscape tools

<

floating gardens
Building typologies y _ L Storage

) Community shop
vertical farm
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Figure 46: Bird view over area / Author '\ b
Accepting, the c‘rre
= ¥ o i

\\ ) Ay
nt(s) s
vl 7

B35/

HUB

~ % i
/
/"ff \--..’f;
p : y
7 T
f}, \\’,
iy ’
/ e
“f; 79
| ff/ ff
/ e
'ff"
£y
/
.
¢



Implication

Wetland park R Viewing deck (@

A P P LI C A B L E A AS Proposed tidal parks - New industry quay
R E Existing public green structures - Constructed wetland '
ike M=

1 ./,. ‘
(| e S
L1 e
\"Rl;l/aé\h/[/[.{/l/:

da




[‘
A
“ #

¥
F x4
<

Salt marsh
Migration space for
humans and nature

r~
......... v
................................. Benefits
T adaptive capacity o
Riverfront as landscape ” $ ‘Mﬁ .
infrastructure )
River as collective resource Community
\/ \/ .....
¢ Protection
Filtration . e : :
e Higher infiltration capacity v
Purification processes Social h
=, ocial exchange
~ T s Opportunities for cultural
v - @ and social exchange |
Habitat - , e Y -
reconsti.'uc.tmr? ................................... IR > Bio technological , )ﬁ A |
Restore biodiversity . X research | oo ~u
Providing new economic

mode & knowledge

Productive landscape S

Thriving & inclusive local communities powered by natural
processes spatially integrated into city’s urban culture



Merwer-Vierhavens became a flagship
. project for wetland urbanity. Researchers
C Onclu510n are encouraging new productivities by
exploring new materialities and strategies
related to salt marshes and urban food
production.

R 34
(Y

,\ \ N | Water retention

The Reconstruction strate-
gies integrate the particig
on of the local populati
from

Amphibic boardwalks

THERE'S ANOTHER !

NEW SPECIES OF FISH |

HAVEN'T SEEN HERE
BEFORE!

FINALLY |
CAN ACCESS THE MAAS
AND SPENT SOME QUALITY TIME
WITH MY SON HERE AND TEACH HIM
MORE ABOUT OUR
ENVIRONMENT.

I LOVE MY NEW

FLAT! I NEVER GET BORED
LOOKING OUT BECAUSE THERE IS
ALWAYS SOMETHING TO WATCH.

THIS 1§

THE BEST
PLAYGROUND IN THE
WORLD! I LOVE COMING Hl

WITH MY CLASS.




Merwer-Vierhavens became a flagship
project for wetland urbanity. Researchers
are encouraging new productivities by
exploring new materialities and strategies
related to salt marshes and urban food
production.

The Reconstruction s
gies integrate the particig
on of the loca ati

THERE'S ANCTHER

NEW SPECIES OF FISH |

HAVEN'T SEEN HERE
BEFORE!

IANK YOU FO

AIND SPENT SOME QUALITY TIME
WITH MY SON HERE AND TEACH HIM
MORE ABOUT OUR .
ENVIRONMENT.

I LOVE MY NEW

FLATEINEVER GET BORED
LOOKING QUT BECAUSE THERE IS
ALWAYS SOMETHING TO WATCH.

THIS 1§
THEBEST
PLAYGROUND IN THE
WORLD! | LOVE COMING HER
WITH MY CLASS.




REFERENCES

Barsley, E. (2020). Retrofitting for flood resilience: A guide to building & community design. RIBA Publishing.

Brandis, N. E von. (2018). Just Design It: Porosity as Leeway for Designing Urban Space. In Porous City (pp. 178-181). Birkhauser.

Bres, J., & Krosnicka, K. (2021). Evolution of Edges and Porosity of Urban Blue Spaces: A Case Study of Gdansk. Urban Planning, 6, 90—104. https://doi.org/10.17645/up.v613.4108
De Urbanisten. (2017). River as Tidal Park, Rotterdam. DE URBANISTEN. https://www.urbanisten.nl/work/river-as-tidal-park-rotterdam

Engel, H., Gramsbergen, E., Rutte, R., Fraune, Judith, Diesfeldt, O. R., Pan¢, I., Koninklijke Nederlandse Oudheidkundige Bond, Rijksdienst voor het Cultureel Erfgoed, Technische Universiteit (Delft), & Faculteit der Bouwkunde. (2021). OverHolland 21:
Waterbeheer en cultureel erfgoed = water management and cultural heritage. KNOB ; TU Delft.

Hein, C. (2021). Port City Porosity: Boundaries, Flows, and Territories. Urban Planning, 6(3), 1-9.

Holling, C. S. (1973). Resilience and stability of ecological systems. Annual review of ecology and systematics, 1-23.

Hoyle, B. (2000). Global and Local Change on the Port-City Waterfront. Geographical Review, 90(3), 395—417. https://doi.org/10.2307/3250860
Kimmelman, M., & Haner, J. (2017, June 15). The Dutch Have Solutions to Rising Seas. The World Is Watching. The New York Times.

Meyer, H., & Bouma, T. (2017). The state of the delta: Engineering, urban development and nation building in the Netherlands. Vantilt Publishers.
NOS. (2020). Ruimtetekort in Nederland: Minister gaat weer meebeslissen. NOS. https://nos.nl/1/2347876

Parkhaven 010 (n.d.). https://www.parkhaven010.nl/

Accepting the current(s) 58/57



LIST OF FIGURES

Figure 1:

Figure 2:
Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Hamburg’s fishmarket under water in 2020 / Alinea. Retrieved from https://commons.wikimedia.org/wiki/File:Fischmarkt, Sturmflut_10._Febru-

ar_2020.jpg 2
Densification areas in South Holland / Author 3
Vision / Author 4
Effects of climate change in the Netherlands / Author 5

Flood risk in the Netherlands / Pbl, 2007. Retrieved from https://www.pbl.nl/en/correction-wording-flood-risks 6

Port development / Author 7
Alteration of delta stream over time / Author 8

Current landuse in South Holland / Author 9

Delta ecosystem / EcoShape. Retrieved from https://www.ecoshape.org/en/landscapes/riversestuaries/ 10

Figure 10: Problematization / Author 11

Figure 11: Project aim / Author 12

Figure 12: Water related urban planning strategies over time / Author, Based on Bre§ & Krosnicka, 2021 13

Figure 13: Proposed change / Author 14

Figure 14: Location of Merwe-Vierhavens in the regional primary dike protection system / Author 15

Figure 15: Context of study area / Author 16

Figure 16: Location of the different commercial uses at water front of the M4H area / Author 17

Figure 17: Impressions of Nieuw Mathenesse / Author 18

Figure 18: Green structures of in the regional context / Author 19

Figure 19: Water network in Rotterdam region / Author 20

Figure 20: Acessability of waterfront in the area / Author 21

Figure 21: Main challanges of the M4H area / Author 22
Figure 22: Main challanges of the M4H area / Author 23
Figure 23: Main challanges of the M4H area / Author 24

Accepting the current(s)

Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:
Figure 30:
Figure 31:
Figure 32:
Figure 33:
Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 40:
Figure 41:
Figure 42:
Figure 43:
Figure 44:
Figure 45:
Figure 46:
Figure 47:
Figure 48:

59/57

Figure 24:

Vision map / Author 25

Project phases / Author 26

Settlement & Terrain restoration concept plan / Author 27
Creation of salt marsh habitat / Author 28

Conceptual plan / Author 30

Adaptive building typologies / Author31

Different typologies for different landscape conditions / Author 32
Porous zoning / Author 33
Focus areas / Author 34

Location of cultural drivers / Author 35
Possible catalysts to achieve an activation of the outer dike area / Author
Different flows in area / Author 37

Mobility concept map / Author 39

Structure plan/ Author 41
Wetland park / Author 43
Wetland park / Author 44
Cultural-Visitors HUB / Author 47

Cultural-Visitors HUB / Author 48
Productive Terraces / Author 50
Productive Terraces / Author51
Bird view over area / Author 53
Regional application / Author 54

Accepting the currents / Author 56

36



