


CLIMATE ADAPTATION

Biological adaptation

In the field of biology, adaptations are those changes to 
the structure or behaviour of an organism that improve its 
chances of survival or of successfully raising offspring. 



Climate adaptation

Adaptation to climate change is the process whereby society 
reduces its vulnerability to climate change or whereby 
it profits from the opportunities provided by a changing 
climate. 



Rotterdamse 
adaptatiestrategie

CLIMATE ADAPTATION =
OFFICIAL ROTTERDAM POLICY

The Rotterdam adaptation strategy
In 2008, the City of Rotterdam ratified the 
Rotterdam Climate Proof (RCP) programme. 
The aim of this programme - which forms 
part of the Rotterdam Climate Initiative - is 
to start working towards a climate proof city 
and to create the maximum possible economic 
spin-off in the process. One of the results 
of this is the Rotterdam Climate Change 
Adaptation Strategy. This strategy provides 
the framework and the starting point for 
a future proof development of Rotterdam. 
The Rotterdam Climate Change Adaptation 
Strategy ensures that, in the future, topics 
such as water safety, accessibility and the 
robustness of the city are included as the basis 
for each (spatial) development right from the 
start of the process.
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We bring the basic principles of the Rotterdam Climate Adaptation Strategy in practice



The Rotterdam Climate Adaptation Strategy is related to different typologies of the city of Rotterdam

Port City harhours outer-dike urban
districts

inner-dike urban
districts

Compact city Post-war districts
and suburbs



The Zomerhofkwartier -ZOHO- is a perfect pilot area for the implementation of the Rotterdam
Climate Adaptation Strategy on a district scale
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Extreme rainfall , drought and heat stress make ZOHO vulnarable for effects of climate change
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In the Zomerhofkwartier a ‘slow urbanism’ and re-programming of the area can be linked with the 
lay out of an attractive and climateproof neighbourhood
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CREATIVE

CULTURAL
EDUCATIONAL

HISTORICAL

A CLIMATEPROOF STRATEGY
In two workshops all stakeholders of 
ZOHO joined to work on a climate-
proof ZOHO. Together we developed 
a shared perspective and four site 
specific strategies: Depaving ZoHo, 
a series of Zomerhoven, Greening 
Hofbogen and the ZoHo-rainbarrel. 
The overall perspective is organized 
around three large open spaces 
(Zomerhoven) that are or have to be 
climate proofed: the Watersquare, 
the communal garden of ‘Gare du 
Nord’ and the ’Polder roof’.

ZOHO has a high dynamic of urban transitions, organized 
by stakeholders in the district





Climate change adaptation
Watersquare Benthemplein 

Benthemplein & Zohokwartier & Hofbogen
ROTTERDAM CLIMATE PROOF

Robust open water

Green aquapuncture

Waterrobust street design

Waterrobust 
street design

Rain Garden

Rooftop park:
Dakakkers

Pompenburg park

Permeable paving street

Green aquapuncture

Polderroof

Rooftop park:
Hofbogen / Luchtsingel

ZoHo Rainbarrel

Green Hofbogen

A wide range of adaptive measures can be applied 
and combined in ZOHO and Agniesebuurt



Benthemplein & Zohokwartier & Hofbogen
ROTTERDAM CLIMATE PROOF

Creating added value
Urban delta work  
Active space for youth
Innovative public space

Creative incubator
Economic stimulus
Stakeholders HUB

Reclaiming and activating
Multilevel green structure
Economic stimulus               

Mixed use urbanity
Green structure
Community building

Green structure
Softening car traffic

Enhancing social interaction

Social placemaking
Mixed use urbanity

Cultural life

Green placemaking
Increasing biodiversity

Community building

Informal meeting place
Mixed used urbanity
Space for healthy relaxation

Enhancing historical structure
Green axis on city scale
Increasing biodiversity

Innovative permaculture
New public private partnerships
Community building

Neighborhood facilities
Community building
Social gathering            

Safe space for children
Friendly and green residential environment

Enhancing social interaction

Climateproof ZOHO creates an attractive perspective 
for the Zomerhofkwartier that all stakeholders share.



PROJECTS

BENTHEMPLEIN WATER SQUARE
POLDER ROOF
KATSHOEK RAIN(A)WAY GARDEN
ZOHO-RAINBARREL
GREENING HOFBOGEN 
LIVING PAVEMENT
ZOHO-RAINGARDEN
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BENTHEMPLEIN WATER SQUARE

Year 			   2011-2013
Client			   City of Rotterdam: Rotterdam Climate 	
			   Initiative;	Waterboard Schieland & 
			   Krimpenerwaard
Design			   De Urbanisten
Status			   Realized (2013)
Collaborators		  Rotterdam Engineering Bureau
Project management	 Rotterdam Project Management Bureau
Construction supervision	 Rotterdam Engineering Bureau 
Construction works		 Wallaard
Budget			   4 million euros
Surface area 		  9.500 m2 (incl. street and parking)
			   square: 5.500 m2
Storage capacity		  1.800 m3

DE URBANISTEN		  Initiative, concept, design, workshops 		
			   supervision

The water square combines water storage with the improvement of the quality of urban public space. 
The water square can be understood as a twofold strategy. It makes money invested in water storage 
facilities visible and enjoyable. It also generates opportunities to create environmental quality and 
identity to central spaces in neighborhoods. Most of the time the water square will be dry and in use 
as a recreational space.





catchment area of basin 1 catchment area of basin 2 catchment area of the deep basin 3



overview of the water square



different atmospheres for different activities





the “rain well” leads the water from the roof into the gutter

the “water wall” takes the water from further surroundings into the deep basin



After a cloud burst







In an intense participatory trajectory with the local community we jointly conceived ideas about the square





POLDER ROOF
Transformation of an underused parking rooftop into a green-blue roof that reuses and stores 
rainwater from the nearby buildings in a controlled way. The polder rood adds substantial capacity 
to the water system. It also functions as a central space for urban agriculture and recreational 
activities. It adds values to the surrouding buildings.

water 
retention

planting de dakdijk

POLDERDAK
POLDERDAK-RAINWATER STORAGE AND RETENTION

OVERFLOW IN RAIN WATER SEWAGE SYSTEM

Year 			   2014-ongoing
Client			   City of Rotterdam
Status			   Feasability study
Collaborators		  Basement BV
			   Valorisation program Delta technology & Water
			   Dakdokters
Costs			   412.000 euros (estimated)
Catchment area		  5.573 m2
Storage capacity		  367 m3

DE URBANISTEN		  Research, design



The ZOHO polderroof is a showcase for private + public climate adaptation in dense urban areas







EVERYDAY SITUATION CLOUDBURST 21mm

max 10cm

max 10cm

max 10cm

max 35cm

max 35cm

max 10cm

Raingarden

DRAIN WATER

CLOUDBURST 55mm

Cars move out / Gates close

The polder rood can handle stormwater storage and reuse in a controlled way. by using smart applications



max 10cm

max 10cm

max 10cm

max 35cm

max 35cm

max 10cm

Raingarden

AFTER CLOUDBURST

The polder rood is linked to a larger water management system.



POLDERDAK roofgarden roofgardenparkingparking

A
HUIDIGE SITUATIE

VOORSTEL

green wall raingardenHOFBOGENBOEKHORSTSTRAAT

BENTHEMPLEIN

A first polder roof has been realized in Amsterdam (designed by Dakdokters)



POLDERDAK roofgarden roofgardenparkingparking

A
HUIDIGE SITUATIE

VOORSTEL

green wall raingardenHOFBOGENBOEKHORSTSTRAAT

BENTHEMPLEIN

POLDER DAK SECTION 1

POLDER DAK SECTION 2

POLDER DAK SECTION 3

DE URBANISTEN 

1100 kg/m²

Boom Aquaponics

Gebruiksbelasting in kg / m²

Kassen Feest Openlucht-
bioscoop

Dakakker Terras Parkeren Intensief 
groen

Water Extensief 
groen

 600 kg/m²  500 kg/m²  500 kg/m²  400 kg/m²  330 kg/m²  300 kg/m²  250 kg/m²  140 kg/m²  100 kg/m²  90 kg/m²

TERRACE
300 kg/m2

+
5cm WATER

50 kg/m2

EXTENSIVE
90 kg/m2

+
26cm WATER

260 kg/m2

35 cm WATER
350 kg/m2

SEMI-INTENSIVE
140 kg/m2

+
21cm WATER

210 kg/m2

PARKING
250 kg/m2

+
10cm WATER

100 kg/m2

INTENSIVE

WEIGHT LOAD THE 
ROOFTOP CAN SUPPORT

350 kg/m2

WATERLEVEL  TO STORE A 
CLOUDBURST OF 55mm

15 cm

350 kg/m2

A wide range of activities can be 
hosted at the Polder Roof



POLDER DAK SECTION 1

RAIN CRATE 10cm/Storage capacity 7cm 

Plant layer

Soil ~30cm

35cm

4
5

c
m

Filter

Protective course + root destroyer.

impervious layer + concrete 

RAIN CRATE 10cm 

Plant layer

Soil ~35cm

Filter

Protective course + root destroyer.

impervious layer + concrete 

With a smart-app, the water capacity in the system can be controlled to create space for extreme cloudbursts

The stored rainwater can be used to water the gardens





KATSHOEK RAIN(A)WAY GARDEN
In front of the Katshoek building a new garden will test and show the innovative Rain(a)way 
permeable pavement designed by Fien Dekker as part of a green landscape that will contribute to 
the infiltration capacity of what it used to be a hard surface paved street. 

DEPAVING

delayed
infiltration

less paving
delayed infiltration

building

15%

11%
green

17%

9%

48%

possible removable area for depaving

road

sidewalk

CRITERIA 

3m 6m

roadsidewalk sidewalkdepaving
area

depaving
area

3 6 1.8 35

sidewalk possible
removable area of 

depaving

road sidewalkparking

depaving principle

Year 			   2015-ongoing
Client			   City of Rotterdam
			   Basement BV
			   Valorisation program Delta Technology & Water
			   Waterboard Schieland & Krimpenerwaard
Status			   Final design (approved)
Collaborators		  Fien Dekker (Rain(a)way tile)
			   Binder groenprojecten
			   Thijssen - den Brok beton
Construction supervision	 Rotterdan Engineering Bureau
Surface Area		  400 m2

DE URBANISTEN		  Supervision, landscape design



KATSHOEK RAIN(A)WAY GARDEN
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The garden will showcase the whole set of Rain(a)way tiles





50 cm structural soil

body of grasscover + flower cover + flower



The Municipality is digging the street in order to split the sewage system, 
creating a perfect opportunity to rethink the street profile



emergent seasonal flowerscover plants

upright seasonal flowers

stemp mound seasonal flowers body of ornamental grasses
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Echinacea sunrise

Echinacea flame thrower 

JAN                        FEB                     MAR APR MAY JUN JUL AUG SEP OCT NOV DEC



-------  MATERIAAL EXPERIMENT

De Japanse architectuur leerde mij 
dat lokale materialen een product 
een eigen identiteit geven.- In de 
bodem van Nederland vinden 
we verschillende materialen die 
kenmerken zijn voor Nederland, 
zoals klei. 

Tijdens mijn onderzoek heb ik 
gekeken wat er mogelijk is met de 
bodemmaterialen uit Maastricht, 
Eindhoven en Den Haag. Uiteindelijk 
heb ik er voor gekozen om voor 
Eindhoven een ontwerp te maken. 

Om de Eindhovens klei zo puur 
mogelijk te houden heb ik er een 
engobe van gemaakt. Een laagje 
klei over constructieve klei heen. 
Zo behoudt het de Eindhovense 
eigenschappen maar kan het wel 
gebruikt worden in een constructief 
product. 
Hiernaast zie je het onderzoek naar 
deze engobe. 
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ZOHO-RAINBARREL
The ZOHO-rainbarrel is a system designed to be an icon for the neighborhood and a smart solution 
for rainwater reuse and temporary storage. It will be installed all over the ZoHo-district, creating 
awareness and a shared community feeling. A smart control device - (B)Rainbarrel - makes it possible 
to control storage capacity within the system.

Year 			   2014-ongoing
Client			   RVO
Initiative			   Rien Hilhorst, Studio Bas Sala
Status			   Feasibility study
Design			   Studio Bas Sala
			   T.U. Delft, P.J. van Overloop (Brainbarrel)
			 
DE URBANISTEN		  Supervision

facade
garden

delayed
infiltration

delayed
infiltration

less paving
delayed infiltration

water 
collection

open water

water
recycling

green 
roofs



concept

In het kader van de verduurzaming van ZoHo hebben Studio Bas Sala en SPIN ge-
biedsontwikkelaars de ZoHo regenton ontwikkeld.
De ZoHo regenton is een systeem van wateropslag dat op meerdere manieren bij-
draagt aan die verduurzaming door:
- vertraging van de afgifte van overvloedig regenwater aan het rioleringssysteem;
- besparing van schoon drinkwater door gebruik voor bevloeiing van (dak)tuinen;
- besparing van schoon drinkwater door gebruik als spoelwater in toiletten.

De ZoHo regenton kan op verschillende niveaus worden ingezet:
- individueel bij bewoners in de tuin;
- op gebouwniveau;
- op gebieds/wijkniveau.

Studio Bas Sala  
Zomerhofstraat 78 
3032 CM Rotterdam  
Tel.: 010-4772790  
Mail: info@bassala.com

SPIN gebiedsontwikkelaars bv
Zomerhofstraat 84 
3032 CM Rotterdam  
Tel.: 06 20 60 22 36 
Mail: r.hilhorst@spinontwikkelaars.nl

ZoHo Regenton

productie en participatie
De ZoHo regenton draagt ook bij aan sociaaleconomische duurzaamheid van ZoHo 
Rotterdam en de Agniesebuurt, doordat we het systeem laten fabriceren in de wijk 
door wijkgebonden ondernemers.
Door de exposure en mond-tot-mondreclame wordt de ZoHo regenton een gewild 
hebbeding. Bewoners gaan er met elkaar over praten. Ze worden gemotiveerd hun 
systemen aan elkaar te koppelen, hetgeen de sociale structuur versterkt. Daarnaast 
is met de slimme regelklep ontwikkeld door de TU Delft ook op producttechnologisch 
gebied een toegevoegde waarde ten opzichte van bestaande systemen. De daarbij 
ontwikkelde app sluit goed aan bij de reeds bestaande ideëen over het toepassen van 
innovatieve technologieën ter versterking van de ZoHo maakindustrie. 
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Rain Barrell locations



ZoHo Regenton
prototype

Om het concept van de regenton en het sys-
teem in dit stadium verder te ontwikkelen wor-
den twee prototypes geproduceerd. Een proto-
type gericht op individuele gebruikers. En een 
tweede groter prototype voor toepassing in de 
publieke ruimte. 

locatie

Studio Bas Sala  
Zomerhofstraat 78 
3032 CM Rotterdam  
Tel.: 010-4772790  
Mail: info@bassala.com

Hufterproof
Afleesscherm + 
Regenton App 

1

2
3

locatie

SPIN gebiedsontwikkelaars bv
Zomerhofstraat 84 
3032 CM Rotterdam  
Tel.: 06 20 60 22 36 
Mail: r.hilhorst@spinontwikkelaars.nl

“Regelton”
De slimme regelklep ontwikkeld door de TU Delft 
is onderdeel van de ZoHoregenton. Dit systeem 
zorgt ervoor dat het waternivo danwel automa-
tisch danwel met de hand via een app aangepast 
kan worden aan de weersverwachting.

Constructie: FSC gekeurd Europees Eiken,
Veredeling: Milieuvriendelijke olie,
10 mm slotbouten verzinkt;,
RVS schroeven, Verankering nader te bepalen

1

2

Without BrainDrain

With BrainDrain

BRAINDRAIN - PREVENTS INUNDATION

HOW IT WORKS?

THE APP

A reservoir is equipped with a box containing a valve, sensors, a solar panel and GPRS communication. This equipment sends the 
actual water level to server. Next the server gathers rainfall predictions and determines through optimization the optimal water level .
The determined optimal water level is send back to the equipment which will effectuate this water level. The next time step the 
optimization is run again with new real-time information and forecasts, to ensure that always the newest advice is given
Normally these reservoirs are (largely) filled when  extreme rainfall occurs. 
Now the BrainDrain will anticipate on the upcoming rain event and lower the basin as much  as needed to prevent inundation.

M.M. Vierstra Msc., Dr. ir. P.J.A.T.M van Overloop, ir. A. M. van Leeuwen, B. Alewijnse
Department of  Civil Engineering and Geosciences, Section watermanagement, Delft University of  Technology

A scale model of  greenhouse and 
waterreservoir

The BrainDrain on a water
barrel

The App provides the user with real-time 
information about the reservoir. As soon as
the user approaches a BrainDrain, the
App will inform about the current water 
level and target level. Also it is possible
to see what the BrainDrain will do in the
upcoming hours and what the status of
other reservoirs a BrainDrain is. 
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a scale model of  greenhouse and 
waterreservoir

The BrainDrain on a 
rainbutt

Without BrainDrain

With BrainDrain

Brain Drain is a smart app to predict the water storage capacity needs 
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Studio Bas Sala developed 3 different prototypes to fit the requirements



GREENING HOFBOGEN

Year 			   2014
Client 			   City of Rotterdam
Design			   DE URBANISTEN
			   Post-Office (frontyard)
Status			   Study
Collaborators:		  Post-Office
			   7 seasons
			   Hofbogen BV

DE URBANISTEN		  Research and design, supervision

This initiative aims to intervene the building and its surroundings from the street level from a 
bottom-up perspective, addressing issues as vegetation, ecosystems, edible grow, rainwater 
storage/infiltration and urban furniture.

facade
garden

delayed
infiltration

delayed
infiltration

less paving
delayed infiltration

water 
collection

open water

water
recycling

green 
roofs
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Analysis of conditions and potential of the Hofbogen north facade 
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SCHOP inititative built a first prototype with the help of 
Agniesebuurt neighbors





LIVING PAVEMENT

Year			   2015-ongoing
Client 			   City of Rotterdam
			   Havensteder
			   Creative Industries Fund NL 
Design			   Studio Meek
Status			   Study
Collaborators		  Van Schagen Architects
			   Green Sparrow
			   DE URBANISTEN

DE URBANISTEN		  Supervision

Living Pavement is an open-tile system developed by Studio Meek together with Vincent Wittenberg 
that enables spontaneous vegetation in urban public spaces. An outdoor space linked to the future 
horeca space at Het Gele Gebouw street level will serve as a test site for these tiles, bringing the 
public space quality the place deserves.





A modullar set of 30x30 tiles with 4 different designs allows both the spontaneouseus vegetation and the rain water infiltration



Sketch view of The Saloon, future horeca business in the spot



ZOHO-RAINGARDEN

Year 			   2014-ongoing
Client 			   City of Rotterdam
Design			   DE URBANISTEN
Status			   Realized pilot, approved plan
Collaborators		  Van Dijk contractors
			   GreenSand
			   Municipal Nursery of Rotterdam
Maintenance		  NAS (Nico Adriaans Stichting)
Surface area 		  2.590 m2

DE URBANISTEN		  Initiative, urban and landscape design, 		
			   supervision

ZOHO-Raingarden is a public space intervention linked to Hofbogen viaduct and the Katshoek parking 
garage that uses the rainwater collected from the rooftops and the surrounding street to irrigate 
a new green structure that replaces the underused street. The area shows an excesive amount of 
paved surface and parking spots and with a smart reorganisation it can be upgraded to a green spot 
to linger an enjoy nature, linking the surroundings (Polderdak, Katshoek, Gele Gebouw, Hofbogen...)  
and solving climate issues as rain, drought and heat stress.





A green public space on a daily basis





A water catchement and infiltration area when it rains





regenton

GELE GEBOUW

HOFBOGENBOEKHORSTSTRAAT

regentuin

green wall
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luchtsingel

regentuinHOFBOGEN

regentuin

polderdakBOEKHORSTSTRAAT

BENTHEMPLEIN
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BENTHEMPLEIN

The deepest part attracts the water flow from the surroundings
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wet  plants grass welcome flower garden shadow-climber garden

bruine kikker libel wilde bij vlinder hommel ZanglijsterGierzwaluw Dwergvleermuis
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Effectively on the spot we started the Depaving ZoHo. In just 
two days and zero budget we created the first piece of ZoHo 
Raingarden. Together with the local community, Van Dijk 
contractors and the municipal Nursery we started to depave the 
Vijverhofstraat to make it greener, friendlier and climate proof.





ZOHO-PARK

AMMERSOOISEPLEIN

EUDOKIAPLEIN

REGENTUIN

STATION HOFPLEIN  
& MINI MALL

STATION HOFPLEIN & MINI MALL
plek met ‘stedelijke dynamiek’

ZOHO Raingarden will play a key role in the future urban structure of the district



REGENTUIN
de welkomsttuin van
het Zomerhofkwartier

ZOHO-PARK 
een ontmoetingsplek voor de buurt



For more information:

Jufferstraat 21
3011 XL  Rotterdam
Netherlands

E:   info@urbanisten.nl
T:   +31650201080
W: www.urbanisten.nl


