
Soren Gabriel
Soren.Gabriel@wsp.com

Climate adaptation in the 
Copenhagen Region

mailto:Soren.Gabriel@wsp.com


To day ´ s program

ð For ten years, Copenhagen has 
worked systematically with 
planning within climate adaptation

ð The work includes both hydraulic 
analyzes and overall planning to 
ensure synergy between storm 
water management and urban 
development

ð A number of climate adaptation 
projects have been carried out in 
Copenhagen, which demonstrate 
this approach

ð The examples that are presented 
come from Copenhagen . WSP has 
not contributed to all examples.
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Briefly about WSP and my self

WSP is an international, local based 
company providing management 
and consultancy services to the built 
and natural environment

ð Søren Gabriel 
ð Msc. Chemical engineering
ð Background on Technical 

University of Denmark, (1988 -
2007) and WSP (1997 - )

ð Head og development on 
Climate Adaptation and 
Sustainability . Department of 
Climate Adaptation & Urban 
Planning, WSP -Denmark
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About Copenhagen

ð Copenhagen is the 
capital of Denmark

ð 1.3 million inhabitants
in Greater
Copenhagen

ð Situated at the sea
ð Topografy Ṝfrom 0 to 

40 m
ð Anual precipitation

ca. 700 mm
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Future 
Ready



Planning for the future

ð Climate change - rain, temperature, sea 
and wind

ð Urban development, densification and 
struggle for space

ð Changes in demographics
ð Changes in regulation and organization
ð New goals for our work ṜðEgṭɸ 
ð Increased focus on economy and 

efficiency
ð Stricter environmental requirements -

including CO2
ð Scarcity of resources
ð Migration and changes in demography 
ð New technology and new solutions



14-12-2021



14-12-2021



14-12-2021



14-12-2021







16



14-12-2021



18

Future climate challenges

ҍWilder weather
ҍMore rain and dryer 

summers 
ҍMore extreme rain 

events
ҍHigher temperatures
ҍExtended service level
ҍEveryday rain
ҍCloudbursts

ҍIncreased focus on cost 
efficiency

ҍClimate adaptation is 
about more than water
ҍNature, urban spaces and 

recreational areas
ҍStricter environmental 

requirements
ҍDifferent stormwater 

handling systems
ҍSeparate stormwater 

sewers 
ҍLocal disconnection of 

stormwater (SUDS)
ҍDetention and cleaning of 

stormwater

14. december 2021



The Copenhagen cloudburst event happened in 
July 2011 Ṝand again in 2013 and 2019
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Some basic understandings from a start

ð Rain events and recurrence 
periods

ð Climate factor
ð Service level T = 5/10/?
ð Climate adaptation and 

cloudburst management
ð Combined sewer
ð Separate stormwater sewer
ð SUDS



Extreme rain events ṜOur goal is to reduce damage





Everyday rain ṜOur goal is to reduce nuisance



Cost effecient solutions



Solutions with added values



How we calculate rain and stormwater in Denmark 

Å The first standard for rainfall climate factors came from the 
Danish Engineering Society in 2005. This standard was 
later updated in 2014

Å The guidance includes recommended service levels for the 
sewer system
ï 10 year event + climate factor in combined sewer systems (1,)

ï 5 year event + climate factor in separate sewer systems (1,2)

Å What is climate adaptation and what is a cloudburst 
planning in a Danish context?

Å Service level for a cloudburst event
ï How much and how often 

ï Where

ï Optimization of the socio-economic and environmental 
value

ï Copenhagen service level T=100 + climate factor (1,4)

ï Suburbs typicaly T=15-35, climate factor (1,2-1,4)



ð Københavns
klimatilpasningsplan
(Copenhagen Climate 
Adaptation Plan) 2011

ð Skybrudsplan
(Cloudburst Plan) 2012

ð Climate adaptation 
plans in all other 
Danish municipalities 
in 2013



The Copenhagen cloudburst plan Ṝstep 2
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SLA



During dry weather, rainbeds will act as green streaks through 
the city. Evaporation from the vegetation can also produce a 
cooling effect during periods of high temperatures.

SLA



From one cloudburst plan to 300 projects and 65 
hydraulic masterplans (2020 -> )



A systematic approach to the development of 
stormwate r handling

ð Setting of project vision and goals
ð Local opportunities , constraints and 

regulations
ð Principles for stormwater

management
ð Structure for stormwater measures 

ð A multidisciplinary approach, which
requires extensive coordination
with traffic , infrastructure , 
landscape architecture and 
additional disciplines

ð Technical and aestethic design of 
stormwater handling features
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ð Everyday rain, cloudburst 
rising ground water table 

ð Economy
ð Nature and environment
ð Integration in the urban 

space
ð Resilience
ð Innovation and diversity
ð Public participation and cross 

disciplinary approach

Sustainable
stormwater
management



Ṭ! Ȏɰǳǳȿ ɊǈɸȜɸ Ȝȿ ǈ ǥȴȜȽǈʆǳ ɰǳɸȜȴȜǳȿʆ ȿǳȜȎȖǤɊʎɰȖɊɊǬṁ 

A place where rainwater sets the scene for play and social 
ȜȿʆǳɰǈǥʆȜɊȿṭ (The City of Copenhagen)

Taasinge Square  
Copenhagen, Denmark





?
Enter your 

questions in the 
question box
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>ɊɭǳȿȖǈȎǳȿṭɸ 
Climate Adaptation 
Plan
Taasinge Square is one of more 
than 300 planned Cloudburst 
Projects 

Taasinge Square is located in
Sankt Kjelds Neighbourhood , 
ʧȖȜǥȖ Ȝɸ >ɊɭǳȿȖǈȎǳȿṭɸ ȍȜɰɸʆ 
climate resilient neighborhood

Bryggervanget (SLA)



?
Enter your 

questions in the 
question box
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Project background and planning phase

(Previously GHB Landscape Architects)

Landscape Architect 

- Taasinge Square was initially commenced as a design 
competition

- The City of Copenhagen contacted three landscape contractors, 
which were invited to bid on the project. The bid included:
- Formation of a consultancy team
- åɰǳɭǈɰǈʆȜɊȿ Ɋȍ ǈ ǬǳɸȜȎȿ ǥɊȿǥǳɭʆ ʧȖȜǥȖ ɰǳɸɭɊȿǬǳǬ ʆɊ ʆȖǳ ǥȴȜǳȿʆṭɸ ǬǳɸȜȎȿ ǤɰȜǳȍ 
- Maximum estimated budget of 16,000,000 - DKK (2,1 mil. euro) for the entire project delivery, including 11% 

which was set aside for design consultancy fees

- The winning team was contracted to complete the project 
under a Design & Build Contract

Client Utility Supply Company Contract Holder and Contractor 

Engineer Trafik Engineer FELD Community 
engagement and 
public art



?
Enter your 

questions in the 
question box
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ð Existing underutilized grass 
area 

ð More than 1000m2 of asphalt 
were transformed into a 
livable and resilient space 

Existing 
conditions



?
Enter your 

questions in the 
question box
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Design structure 



?
Enter your 

questions in the 
question box

For internal use 
only
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Tåsinge Plads, 
Copenhagen
After the renovation



Tåsinge Plads, 
Copenhagen
After the renovation
GHB Landscape 



Tåsinge Plads, 
Copenhagen
After the renovation





?
Enter your 

questions in the 
question box
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Design criteria for stormwater handling

- The existing combined sewer system in Copenhagen is 
designed to handle a 10-year event , which is equivalent to 
60mm of rain in 4 hours 

- The Taasinge Square project is designed to separate and retain 
a 10-year event, including:
- Everyday stormwater from the surrounding roofs and 

the square are infiltrated in a retention basin 
- Everyday stormwater from the roads and footpaths is 

diverted to the swales and underground storage
- Cloudburst from the whole area is diverted to and retained 

in the retention basin 

- All stormwater is handled locally , thereby increasing capacity 
in the existing sewer system, as well as reducing potential 
flooding in downstream catchment areas 



?
Enter your 

questions in the 
question box
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3 integrated stormwater handling systems

Separation of approx. 7000m2 
stormwater pr. year via three 
integrated systems and 
respective catchment areas:

ð Roof areas

ð Roads and footpaths

ð Stormwater, which falls on 
the plaza

It is estimated that the 
retention bassin will be 
filled by stormwater:

100%, once every 500 years

40%, once every 100 years

30%, once every 25 years

10%, once each year



?
Enter your 

questions in the 
question box
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Stormwater 
handling during 
a cloudburst 
event (2015)


