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Three Scandinavian cities



Ved Lyngbyvejen (Foto: Kenneth Meyer)

Summer 2011

150 mm in 2 hours

«Copenhagen rain»



Copenhagen summer 2011

Damage approx. 1 billion Euro
+ loss of cultural heritage

Antje Backhaus

Vand i byer



Malmö 2014 - 122 mm in 6 hours

40000 incidents

2000 basements

25 families have to leave



Oslo June 2nd 2013
Max in Oslo is 44 mm/1 hour



122 mm = two month precipitation 

in less than 6 hours

Stormwater for the pipelines

Responsibility 

rest of society

Responsibility W&S

Stormwater pipes has limited capacity

What do we do with the extra water? 

Slide from Malmö



Oslo needs to handle

1. Stormwater strategy
• All political parties agree

2. Action plan
• To be implemented

Oslo will take care of the 
stormwater using local, 
open measures



Stormwater toolbox

Source: Norsk vann / Oddvar Lindholm 

(NMBU)

1. Small rain – infiltration

2. More rain – collect and 
delay

3. Heavy rain – secure 
floodways

Stormwater 3-step approach
« S3SA »

The city will start to test 

the solutions on it`s own

property; to learn



Gray

solutions

Bluegreen 

solutions

From a gray to a bluegreen city

Quantity

Quantity Quality

Water as 

extra 

value
Figure rearranged from 

Norsk Vann Report 162/2008

All water is piped

Raingardens



Copenhagen had

4 major events the

last 5 years

Will invest 

1.5 billion Euro the 

next 20 years

Cloudburst plans and investments will save money



Copenhagen spatial plans and solutions

Flood ways
Areas to be 

flooded

Delayed storm
water routes



Raingarden in USA
Raingardens from USA



Use of raingardens for retention of 
dirty road water

Copenhagen



Raingarden with extra stormwater volume and

soil filter for purification of street water

Copenhagen



Hothers Plads Karré – use of courtyards for SUDS

Nørrebros miljøgård

Copenhagen



25 raingardens

established

Less runoff from

5700 m2 sealed 

surfaces to the 

treatment plant, and 

a new courtyard 

Copenhagen



20 % of sealed surfaces in 

Copenhagen has no function

Tåsinge plads



Tåsinge plats –

park with large raingardens

Copenhagen



Multi function:
Play ground for temporary inundation



Squares for temporary inundation
Copenhagen



St. Annas squere – park for temporary inundation

Gras area lowered

Copenhagen



Enghaveparken

Copenhagen



Enghaveparken

Copenhagen



Combined sewer
- Flooded basements
- Bad environment
- 50% annual turnover

Built in the 1950s

1800 apartments

Augustenborg
flooded city area in Malmö 



Upgrade in 1998: Open stormwater systems

SGRI

Designed for 25-yrs precipitation

Extreme rain: 104 mm/6 timer (200 yrs. invent)

- Open stormwater => 0,2 basement flooding/ha

- Piped stormwater => 2 basement flooding/ha

Open systems are more robust



Malmö



Multi function:
Play ground for temporary inundation

Malmö



Extra benefit

- a new park; 

- less than 20 % turnover, 

- more biodiversity, 

- more voters to the elections



Planning tools: Make sure all new buildings can 

handle the new climate

Urban drainage, a manual for developers

Oslo

Step 1 and 2



Application content

How much water is entering your lot?

How will you take care of it, using 

blue and green solutions?

Where will the excess water go?



Open water solutions are shown on the map

Oslo



How much water can an extensive roof keep?

Established summer 

2009

8 m2
Green roof1

Reference
Green roof 2

Green roofs

5 min

10 

min

20 

min

30 

min

60 

min

GR 1 56 ±21 53 ±21 50 ±21 49 ±20 45 ±17

GR 3 64 ±18 59 ±20 55 ±18 51 ±19 46 ±16



Testing of system

Oslo

Green roofs



Testing 4 in Norway

Raingardens

Oslo



Deichmannsgate

We try it out in praxis; 9 raingardens in a street in 2016

Oslo



We try it out in praxis: New ponds and lakes



We try it out in praxis: New ponds and lakes

Payed by the city.



We try it out in praxis: New ponds and lakes

The expenses are payed by the developers,

the city is maintaining the stream.



Where are they? Notodden

Step 3: Secure floodways



GIS finds the floodways

Important tool for 

spatial planning



Shall we dig down our money, or use them on the surface?

To sum it up



‘Hovinbynatur’ JAJA 
Architects ApS, Aarhus

What is our dream 
for the 
city?

To sum it up



”The problems of 

today can not be 

solved if we think 

similar as when 

we made them.”

(Albert Einstein)

Think new, think blue and green 

To sum it up



Thanks for listening

to 3 important steps!

Step 1
Step 2

Step 3

Bent.Braskerud@vav.oslo.kommune.no

Infiltrate
Collect and delay

Secure floodways



https://www.youtube.com/watch?v=p_LXQGqUj9o

If time: a nice little Canadian film on blue&green water infrastructure.

https://www.youtube.com/watch?v=p_LXQGqUj9o

