
Copenhagen & Rotterdam
GREEN INFRASTRUCTURES BEST PRACTICES 

EU-CHINA RESILIENCE 
AND ADAPTATION TO CLIMATE CHANGE 
ONLINE DISCUSSION BETWEEN 
CHINESE AND EUROPEAN EXPERTS

Alberto Innocenti · University Iuav of Venice/University of Copenhagen 
IUC Asia Resilience Expert
28 May 2020



Copenhagen & Rotterdam
GREEN INFRASTRUCTURES BEST PRACTICES 

1. Copenhagen & Rotterdam | cities challenges

2. COPENHAGEN BEST PRACTICES

3. ROTTERDAM BEST PRACTICES

4. THINGS TO REMEMBER 



Continuos growth 
and high city density+

Rotterdam 
City challenges1. 

Increase of RISKS

Rotterdam | Delta city
Vulnerable to CC from

> Rainfall events intensity
> River drainage
> Sea level rise

Need of a Holistic vision of water management
and new measures

Water Plan (2001), the Water City 2035 Vision (2005), the transformation to the second 
integrated Water Plan (2007), the Rotterdam Climate Proof Programme (2008), the Rotter-
dam Adaptation Strategy (2013), Resilience Programme (2014) and the Water Sensitive 
Rotterdam Programme (2015).



4 major rainfall events in the past years. 
The largest, in 2011, caused damage totalling more a billion dollars.

Primary challenge > Increase of more and heavier downpours,
                                > More intense rain events

Subsequent flooding + Overwhelm existing sewage and runoff systems

Need of a Holistic vision and integrated plan
CPH 2025 Climate Plan (mitigation), Cloudburst Management plan 2010, Copenhagen Climate Adaptation Plan - 2011

Copenhagen
City challenges1. 

Copenhagen 
example of best practice of planning 
for THE FINGERS PLAN and the 
regenerative projects

Threaten from CC



Green roofs

Urban Park & 
Neighborhood

Green Streets 
& Green Alleys

1. Sankt Annæ Plads | The St. Ann Square project

2. Bülowsvej - Ordinary mantaince

3. The City Dune + The new National Archives + TCC 

4. ENGHAVEPARKEN | ENGHAVE park

5. KlimaKvarter | Climate neighborhood

COPENHAGEN 
BEST PRACTICES2.
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During the summer of 2011, the citizens of Copenhagen 
saw a full-scale demonstration of what happens when the 
sewerage system is unable to cope with large amounts of 
rain. The huge pressure sent the water out of the sewers. 
Mostly	into	basements	or	flooding	roads	or	low-lying	areas.	
Moreover,	simply	directing	the	water	towards	lakes	or	the	
sea also poses problems.

“Rain washes particles off surfaces like roads, pavements and 
roofs. This means that the water can contain large amounts 
of heavy metals that we wouldn’t want ending up in our 
lakes or rivers,” says Jan Burgdorf Nielsen, project manager 
at the climate secretariat at the City of Copenhagen. 

SOLUTION: CURB EXTENSION WITH  
CLEANING CAPABILITY

For these reasons, the City of Copenhagen began  
testing four curb extensions with a soil filter and soakaways 
underneath the curb extensions (or road beds). The curb 
extension consists of special filter soil designed to absorb 
heavy metals and organic components. From the filter soil, 
the water seeps into an underground soakaway where it  
will then gradually leach down into the ground water.

“The system is set with a regulator in such a way that when 
we have pretty mild downpours (2-year and 5-year rain 
events) the water is directed into the sewer. Bigger down-
pours are stored in the curb extension,” says Jan Burgdorf 
Nielsen. However, installing a curb extension is no easy 
task. The system requires digging large holes, and this can 
be risky in urban areas. Furthermore, residents and local 
traffic have to be able to access the road unhindered by  
the curb extension.

RESULTS: NO FLOODED BASEMENTS 

The heavy showers in the summer of 2014 provided  
an excellent opportunity to test the effect of the recently 
installed curb extensions. 

Residents in the area have previously been hit by flooding  
of basements during heavy rainfall. “We talked to a number 
of citizens in the area and none of them experienced flooding 
of their basements this time,” says Jan Burgdorf Nielsen.

“The challenging part of the project was to combine the 
aesthetics of the historical area, with a new recreational 
area and climate adaptation for heavy rain,” explains Jan 
Rasmussen who is head of the climate adaptation project 
in Copenhagen.  

The area has to function as a water channel. However, it 
also has to be a space in the city of “high quality”, as Jan 
Rasmussen puts it. 

Therefore, the project had to incorporate the demands 
from the local people, respect for the historic area, and the 
requirements for a functional drain solution for heavy rain.   

PIPES, TREES AND ONE GIANT BOWL SOLVE  
THE PROBLEM

To prevent flooding from heavy rain in Copenhagen, the 
old square is being turned into a giant bowl, with under-
ground “rainpipes” and a green area. 

The green area with trees and grass can hold up to 21 
million litres of water. The complete area will be able to 
manage 2,100 litres of water every second. Jan Rasmussen 
explains how it works:  

“The green area delays the water, the bowl guides it to the 
pipes, and the rainpipes guide the water into the harbour.” 

DON’T BE AFRAID TO SHOW THE WATER

From the perspective of Jan Rasmussen, the successful 
combination of renovation, creation of a recreational space 
in the city, and climate adaptation, is the main positive 
from the project so far.  

Nevertheless, Jan Rasmussen has one piece of advice for 
others with similar challenges: “Don’t be afraid to show 
the water. It can easily be a part of the attraction of the 
area”. For this to happen, it is very important to include 
climate solutions early in the process. 

This will open up for many possibilities in combining 
climate solutions and recreational areas, according to  
Jan Rasmussen.  

19. CURB EXTENSIONS COMBATING  
 HEAVY RAIN

20. HISTORIC SQUARE DELAYS 21 MILLION  
LITRES OF RAIN AFTER RENOVATION

The sewers cannot handle the extreme weather resulting from climate change, and  
solutions must be developed to manage large amounts of water during heavy rainfall.  
One solution being tested in Copenhagen is the use of curb extensions next to roads.

St. Ann Square in the historic part of Copenhagen is being renovated. The renovation  
will create a green area that will have the capacity to hold 21 million litres of water.  
Together with new underground “rainpipes”, the area will be  
able to manage 2,100 litres of rain a second.    

FACTS ABOUT THE CURB EXTENSIONS 
The City of Copenhagen has installed four curb  
extensions in the suburb of Husum.

PARTNERS BEHIND THE PROJECT
•	  Owner: City of Copenhagen
•	  Utilities company: HOFOR
•	  Universities: KU LIFE, DTU, Technological Institute
•	 Private companies: Orbicon, Wawin, Per Aarsleff A/S
•	  Each bed is eight meters long. 
•	  The bed is covered with a layer of specially designed 

filter soil.
•	  The filter soil captures heavy metals from the water.
•	  The water then seeps into an underground soakaway 

and further into the groundwater.

A SIMILAR PROJECT: THE DOUBLE POROUS 
FILTER BEING TESTED IN COPENHAGEN
•	  The rain from two residential streets is directed 

into a 75-meter trench.
•	  In the trench water passes through a filter that 

captures particles.
•	  The other filter, containing lime, captures dissolved 

components.
•	  Finally the water is directed into a nearby stream. 

FACTS ABOUT THE SANKT ANNÆ PROJECT

The project is a partnership between the  
City of Copenhagen, HOFOR A/S and Realdania. 

•	  Budget: The total budget of St. Annæ is DKK 132 
million. The budget for the climate adaptation part 
is DKK 63 million.

•	  Start and finish: Project development started in 
2012. The project is expected to finish in 2016. 

•	  To realize the project, 210 parking spaces will  
be removed from the area.

One of four curb extensions in Husum, north of Copenhagen. 
Photo by City of Copenhagen.

A view of the project from the sky (illustration). Illustration by Schønherr A/S.

The renovation historic square create a green area that 
have the capacity to hold 21 million litres of water. 

New underground “rainpipes”, the area will be able to 
manage 2,100 litres of rain a second.

A green area that delays the water and a “rainpipes” 
guide the water into the harbour.

COPENHAGEN 
BEST PRACTICES

 
Green Streets & Green Alleys2. The St. ANN Square project



COPENHAGEN 
BEST PRACTICES

 
Green Streets & Green Alleys2.

BEFORE

AFTER

Bulowsvej



COPENHAGEN 
BEST PRACTICES2.  

Green roofs
City Dune + National Archives + TCC 



THE CITY DUNE

Development benefits
The City Dune is Copenhagen’s first fully 
acclimatized urban space, transforming the 
challenges of climate change into urban 
amenities such as the recreational use of rain 
water and the natural cooling of temperature 
rises.

The project is also an example of the 
democratization of privately owned space in 
cities

COPENHAGEN 
BEST PRACTICES2.  

Green roofs
The City Dune 



COPENHAGEN 
BEST PRACTICES2.  

Green roofs

THE NEW NATIONAL ARCHIVES

Development benefits
Technically the roof garden has been 
constructed in a way that leads all 
precipitation water through the growth 
media and the reservoir plates, before the 
excess water reaches the drainage system. 
These technical solutions optimize the 
reservoir effect and hold back up to 70% of 
the water on an annual basis and increase 
natural evaporation. The roof garden 
increases biodiversity, collects rainwater 
and helps stabilize the temperature of the 
archive buildings.

The New National Archives



TCC - Hotel and Public Roof Garden

Development benefits
Beneficial to hotel guests and locals. 
Great diversity - large trees and a fertile 
bottom vegetation.
 
All rainwater is collected and reused for 
watering plants, thus supporting the 
city’s sewer system.

COPENHAGEN 
BEST PRACTICES2.  

Green roofs
TCC - Hotel and Public roof garden



 
Urban Park & Neighborhood

COPENHAGEN 
BEST PRACTICES2.

FAKTAARK
ENGHAVEPARKEN 

 

Ny boldbane med trappeanlæg
Den eksisterende boldbane graves ned i tre meters 
dybde, hvilket udnyttes til at skabe et trappeanlæg 
rundt om banen. Trappeanlægget vil kunne  
benyttes til leg og aktivitet.

Rosenhave med siddepladser
I Rosenhaven sænkes terrænet 0,5 meter, hvilket 
giver plads til siddepladser rundt i kanten af haven. 
Den nuværende pergola udskiftes med en ny, som 
er 2,7 meter høj og hvorpå, der vil vokse roser. 

Bibliotekshave med nye stauder
I Bibliotekshaven plantes nye stauder, hvis blom-
string vil afløse hinanden året rundt. 

Søbred med trin 
Søbredden får ny beplantning, og der anlægges 
reposer med trin ned til vandspejlet.

Springvandshave 
En springvandshave vil give mulighed for yderligere 
vandaktiviteter. 

Skøjtebane foran musikpavillonen
På pladsen foran musikpavillonen etableres en 
skøjtebane i  
vintermånederne. 

Bedre belysning 
For at øge trygheden bliver belysningen i hele par-
ken moderniseret  
og forbedret.    

Dige med siddepladser rundt om parken
Der anlægges et dige om hele parken som sikrer, at 
regnvand kan tilbageholdes ved skybrud. Diget vil i 
samspil med den øvrige indretning af parken kun-
ne forsinke op til 25.500 m3 regnvand, og dermed 
sikre bydelens kældre mod en såkaldt 100-års regn 
(dvs. regn der er så kraftig, at den statistisk set 
kun forekommer hvert 100. år). Diget vil samtidig 
kunne benyttes til leg og som siddemøbel.

PARKENS FORSKELLIGE ”RUM” VIL BLIVE ÆNDRET OG FORBEDRET PÅ FØLGENDE MÅDE:
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Enghave PARKEnghave PARK



 
Urban Park & Neighborhood

COPENHAGEN 
BEST PRACTICES2. Enghave PARK
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Vision of St. Kjeld’s Square.

 
Urban Park & Neighborhood

COPENHAGEN 
BEST PRACTICES2. Clima neighborhood



 
Urban Park & Neighborhood

COPENHAGEN 
BEST PRACTICES2.

tåsinge plads efter omdannelsen.
udført af malmos og tegnet af ghb, 
orbicon og viatrafik.
Foto: Charlotte brøndum
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Tåsinge Plads can 
therefore receive large 
quantities of rainwater. 
The rain bed on the
square will be filled up to 
10% during rain events 
that occur once every 
year, 30% during
rain events that occur 
once every 25 years and 
40% in rain events that 
occur once every 100 
years.

Clima neighborhood



RAINWATER FROM THE ROOFS  
IS USED FOR WATER PLAY

Rainwater from the surrounding 
roofs reaches a reservoir (water 
tank) below ground.

•

When rain hits the surrounding 
roofs on Tåsinge Plads, the 
water is diverted through 
drain pipes and underneath 
the square into a big reservoir 
(tank). The rainwater has 
undergone multiple purification 
processes (swivel well and UV 
purification) before it reaches 
the tank. This means that it is 
clean enough to be used for 
water play on the square.  
 
Water can be pumped up from 
the underground (tank) by 
stepping on a tilt plate (pump). 
In times of heavy rain the 
tanks will be totally filled up by 
rainwater. When this happens, 
water will by natural force be 
lifted to the square and flow 
towards the retention basin 
(raingarden).

 
Urban Park & Neighborhood

COPENHAGEN 
BEST PRACTICES2.
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large enclosed courtyard
In a large enclosed courtyard, there is room for big trees 
without compromising on direct sunlight to the apartments. 
The roofs can be greened and hard covered surfaces can be 
transformed into water play and detention ponds. 

Narrow enclosed courtyard
In a narrow enclosed courtyard, it is natural to adapt the 
facades to both climate solutions and energy renewal. Green 
and blue facades can be part of a rethinking of dwelling 
opportunities and energy reduction. The water can be used 
to cool the building and courtyards and to water the green 
facades. 

EXAMPlES OF ClIMATE AdAPTATION IN ENClOSEd COUrTYArdS

Involvment of private citizens is a regular based approach 
used from the municipality of Copenhagen.

Clima neighborhood



ROTTERDAM 
BEST PRACTICES3.

Green roofs

Water square &
Neighborhood

Allotment 
gardens

1. Green verges examples

2. Dakakker rooftop field

3. Water Square Benthemplein

4. Zomerhofkwartier | Climate Proof Zomerhof neighborhood



ROTTERDAM 
BEST PRACTICES3. Allotment gardens

The strategy now is to take measures on a small scale that will increase the city’s ability 
to absorb water and at the same time improve outdoor public spaces with more green 
and projects to removing paving

Green verges 



ROTTERDAM 
BEST PRACTICES3. Green roofs

DakAkker rooftop farm growing fruits, 
vegetables, herbs and housing bee hives.

Rotterdam currently has > 200,000 m2 
green roofs, many of which are 
multifunctional and allow rooftop farming 
and gardening, such as DakAkkers, the 
first harvestable roof (800 m2) on top of the 
Schieblock building.

Dakakker rooftop field



ROTTERDAM 
BEST PRACTICES3. Water square & Neighborhood

Sunny day > 
a dynamic place for the youth 
with lots of space to play, 
including a sports theater, a 
skate area. 

Rain day > 
the water runs via large 
stainless steel gutters into 
three basins: 
2 shallow basins for the 
immediate surroundings 
1 deeper basin that receives 
water only during a 
cloudburst from a larger 
area around the square. 

Water Square BENTHEMPLEIN



ROTTERDAM 
BEST PRACTICES3. Water square & Neighborhood

Climate Proof Zomerhof neighborhood



The Zomerhofkwartier
an intense participatory 
process combining slow 
urban transformation is aiming 
to transform the public space. 

A collection of visionary 
resiliency measure that together 
will perform an upgraded urban 
framework for the first 
climate district in Rotterdam.

ROTTERDAM 
BEST PRACTICES3. Water square & Neighborhood

Climate Proof Zomerhof neighborhood



THINGS TO
REMEBER4.

· Green infrastructure solutions should be design in a systemic 
perspective

· Green infrastructure solutions should maximize co-benefits

· Local characteristics are important 

· Several techniques can often be combined

· Involving citizens/communities while developing a climate 
solution

· Monitoring the solutions to implement them


