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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



Oslo – The capital of the kingdom of Norway
Population 640.000 and increasing

The blue and green city



Flooded basements in Oslo

Made by: Webjørn Finsland, Plan- og 
bygningsetaten, Oslo

City goal: Keep houses dry

Roof water to drainage = problem

Combined

sewer



City goal: Good water quality in rivers and the fjord



Combined sewer overflow in 

Oslo 2014

City goal: Good water quality in rivers and the fjord

Sewerage

Stormwater pipe



Urbanization and climate change => runoff

Increased urbanization

Extra input due to climate change

Time

R
u
n
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ff

Sewerage system capacity

Figur fra Stream Corridor Restoration Principles, processes, and Practices (2001) USDA-Natural Resources Conservation Service

Capacity due to age 

+ sediment



Gray

solutions

Bluegreen 

solutions

From a gray to a bluegreen city

Quantity

Quantity Quality

Water as 
extra 
value

Figure remade from 

Norsk Vann Rapport 162/2008

Less piped solutions
because they are 
overfilled too often



The stormwater 3-step approach

TRINN 1 TRINN 2 TRINN 3

Sikre trygge 

flomveier

Fang opp og infiltrer

Forsink og fordrøy

Avrenning fra 

mindre regn

Avrenning fra 

store regn
Avrenning fra 

ekstreme regn

Kim H. Paus, Asplan Viak

10-20 yr

200 yr

1 yr

Oddvar Lindholm, Norsk vann

Infiltration and

evapotranspiration

Delay

Secure 

floodways

Small rain Larger rain Extreme rain

Step 1 Step 2 Step 3



Extreme events
(200 yr and CF = 1,50)

Annual 
precipitation

STEP 2

STEP 3

STEP 2

STEP 1

How is the stormwater taken care of in the 3 steps?

From Kim H. Paus

70 mm in 2 hours

STEP 1

7,7 mm in 2 hours



For new buildings:
The spatial city plan – legal binding

• § 4.2 Have to use "open" 
stormwater solutions. Multi-
function systems: win - win.

• § 6.2 Every project have to set 
aside enough area for Step 1 
and 2 solutions.

We have to plan for the water to use it right

The city will in its own 

projects try 

new solutions to learn



www.oslo.kommune.no/overvann

Helping developers and citizens: Fact sheets



Green roofs

140.000 m2

green roofs today (1%).

Oslo green roofs and 

walls strategy:

More than 35 % of 

existing roofs

can be vegetated.



Sedum

GermanySweden

Intensive

Semi-intensive

Extensive

Green roofs

Sedum

Retention

50 - 70 %



How much water can an extensive roof keep?

Established summer 
2009

8 m2
Green roof 1

Reference
Green roof 2

Green roofs

Season Prec. Retent ion (%)

(mm) GT1 Ref GT2

Winter 156 36 18 34

Spring 161 -4 -41 4

Summer 391 36 8 37

Autumn 264 16 1 17

972 24 -1 26



Roofs need to look beautiful!

Drought

Green roof 1 Green roof 2 

17th July 2011

Green extensive roofs

Roofs are very 
dry places



Geen roof 2

Green roof 1

3 cm

Tilted roof Flat roof

Green extensive roofs



Green extensive roofs on schools

Green roofs
cool buildings.
Less need for 
air-condition.



Green roofs: Compulsory on barcode buildings in Oslo



Green intensive roofs: Roof garden



Green intensive roofs: Roof garden



From green roofs to green walls



Green walls

Receiving water from the green roof



Permeable street stones

• Suitable in P-places and 
low speed streets

• Purify stormwater

www.oslo.kommune.no/overvann

Maintenance needed
to keep performance high



Pervious interlocking concrete pavers 

Permeable surfaces for infiltration



Permeable surfaces for infiltration



Raingarden – local infiltration

www.oslo.kommune.no/overvann

Hinder flooding

Purify stormwater



Raingardens in USA

New way to keep flowers



Concept raingarden Concept dog



Testing 4 in Norway

Raingardens

Example

Reduction of flow peak

IN: 24 mm in 20 min

OUT: 77 % reduction



Flood peak reduction and

stormwater purification

Raingardens in streets

Copenhagen
Road 

drain



The new road drain?

Inlet box
for garbage

Raingardens in streets

www.skjeveland.no



Raingardens in streets



Raingarden in parks



Where are they?

Step 3 - the floodways



Mapping floodways according to the traffic light method

Nordstrandskråningen
Summer students 2017

Rearrange red floodways



From plan to reality

A primary school



From plan to reality



A hospital

Blue arrows: Planed floodways,
Red arrows: reality Raingarden is missing

NB: Errors on the surface can 
be repared!

Green roof 
is dead

From plan to reality



Reopening streams: Example Hovinbekken

Wetland for improved 

water quality

Stream for improved 

water quality

Outlet pond

School
Kinder-
garden



From the wetland/pond system 

water flows as a stream 

in between the houses



«Blue school» project in Oslo: Demo green roofs

What is the difference in runoff from
black and green roof?



Kinder garden with sandpit

- Infiltration of stormwater

- Moist sand => sand castles

- Fun with water



To sum up:

The city of the future is blue-green and safe, 

and measures have multi-function

ill: Hanna H. Storemyr

Infiltration Reopening Ponds Wetlands Diches 
streams

Green walls Raingardens Areas for inundation Green roofs



”The problems of 

today can not be 

solved if we think 

similar as when 

we made them.”

(Albert Einstein)

Can stormwater measures give us a better life?

Think new, think blue and green 

bent.braskerud@vav.oslo.kommune.no


