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CLOUDBURST
hits Copenhagen

BEFORE:
Extensive Flooding

02 July 2011: > 150mm -
RAIN fell in 2 HOURS.
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Catchment Water Routes

_.- T 2SRy 3 ) o
: £ / : A Y J : % | —— }-L
2 y v i i AN P2 £ I \
Sub-Catchments and Risk Attributed Social Corridors and Mobility Network i i
to Flooding Potential

Planned Metro
Planned Light Rai

x Detailed site analysis reveals the complex existing situations; identifying areas
s NS X w5000 @8 most at risk to flooding shows the potential sites as catalyst pilot projects
(Frederiksberg District shown in isometric visualisation above)
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orrebrogade

esre Farimagsgade
2.2 m3is

[Frederniksberg Allé
3.6 m3/s

y Carlsberg Ve
(3.9 m3/s o

rCloudburst Road

(" Detention
Street

fGreen Street

- _/ \ >, % J
Cloudburst roads are used to Detention streets Green streets are
channel and direct cloudburst are streets that are proposed as

water. These streets can be
formed with a unique
V-shaped profile and raised
kerbs to ensure water will flow
in the middle of the road, away
from the buildings - contra-
ry to standard engineering
practice. Channels and swales
can be established along road
dges so that water runs in
urban rivers or green strips
Cloudburst roads may also be
combined with Cloudburst
piping below the surface to
create tool synergies

Vulrn:
poInts.
eets there should
be a detention

st

to handle
stormwater before
reaching the more
vulnerable points
downstream

ically located
slightly upstream of

upstream conections
to all Cloudburst
roads. The green
streets should be
established with a
combination of small-
scale channels
stormwater ple
or permeable paving.
Stormwater should
be collected, delayed
and then channeled
towards the
Cloudburst roads

erable low-

n these

and

me established
nters

Central Retention Area

Cloudburst Pipe

III.IIII’

Central retention areas are
proposed in the squares and

t is possible to delay
so that Cloudburst
lished in smaller

parks whe
stormw
roads can be e
dimensions, The central retention
elements can be, for example, open
depressions in the parkland or

Alternatively, they can be
ed as underground
storage such as soak-away crates
or rain gardens, Central retention
ments will typically be placed
in connection with adjacent
Cloudburst roads

A Cloudburst pipe

handles rainwater in
he sa
loudb

me way as
urst roads

o

This is placed just
below street level to
ensure connection to
other surface
solutions. This solution
is used if there is no
useable space for
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-~ Copenhagen Municipality
e | PARKS & NATURE

Planning, Design
LANDSCAPE ARCHITECT

Fredricksberg Municipality
Fredricksberg Municipality ROAD MAINTENANCE
Hydraulics, Water, Traffic PARKS & NATURE
ENGINEERS : j

.- Fredricksberg Municipality. :
WATER UTILITIES

" Fredncksberg Municipality §'s

W’:" TRAFFIC

/| Copenhagen Municipality
3 - ROAD MAINTENANGCE
Water, Sewer, Electric =

®& Copenhagen Municipalit @ A e
PUBLIC UTILITIES pURBAgN PLANNleG y ; é:" i =
/ X A
g ¥ 13

| Fredricksberg Municipality — 1\ | Copenhagen Municipality "
R o URGANPLANNING R s
+ HYDRAULIC/URBAN
STRUCTURE ANALYSIS FINAL DOCUMENT + CONCRETIZATION PLANS FOR
PROCESSH owerment e POLITIFAL APPROVAL TEST PILOT PROJECTS A OWE
\YPR | ) Vo ) A
ol = (J,: Nep . IMPLEMENTATION
‘L APPLICATION OF
CLOUDBURSTS- 2041 201 2 2012 29-12 04+4———26 342044———261. 20"'5T<'C”OP“ENHAGEN FORMULT=D
"Wy P A0\ {IN OTHER GLOBAL CITIES
llent [ empower \\.\\,\ WY (NEW YORK, STOCKHOLM,
AUG. 2010, JULY MASTERPLAN OPTIONS + EXPERT REVIEW, PUBLIC ~ QUALIFICATION OTHERS)
AND AUGUST 2011 o SOCIO-ECONOMIC COST- CONSULTATION, WORKSHOPS OF PROJECTS,  2016-FUTURE
N pOW erment en BENEFITANALYSIS FINANCING OPTIONS

Iﬁ% ANBR - WEERAEANLFES - R R ENEX - A
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CLOUDBURSTTOOLBOX
01 Park 05 Urban Canal

02 Plaza 06 Urban Creek

03 Street 07 Retention Boulevard

.....
........

------------

04 Green Street 08 Boulevard

ricksberg Municipz.-Y.
Cdeon\ngen i\/‘lumupa\\t\/
ope 3

st - AENESSHHEREBES - BRALT BN AFRUHERE
. "RRTER BKNTR (Ke) BEhEa TR (25 ) Res - BB T —
ELE K RIS R -



Borups Allé - Parking space ~ | Hans Tavsens Park ) ! Blagards Plads Korsgade
) 2y

Parking facilities and local residents’ 71 The park can be used as recreational area The plaza is an urban area with many The street is located in 3 residential ared
environment. Water can in the future such a playing and dog walking. Water SN different purposes, such as ball games, 44| with afew local shops. The street is
contribute to an enhanced green character » can be a main driver and support for this .| concerts and other arrangements. Water connected with Hans Tavsens Park and

and create an oasis in the city scape. recreational use. can support the city life. Peplinge So. The water can be used for
improving the streets visual appearance.

/. B

Bispeengbuen

A special urban place with a rough
character, an interesting spatiality and

many possibilities for activities. The place
can function as a blue park and be a
facilitator for day and evening events fx,
Underground parties,

Peblinge Seo
The lake has an important role for the
citizens of Copenhagen as a recreational

P32 5 \ O\ b A& YL SS/N area. A rainwater park in connecting to
/ , A o N R 2 the lake will support this recreational use.

Holger Danskes Vej

Local d went, a3

wide green road. The green road and
courtyards can create a special place in Rosenarns Allé

Main traffic road which has the potential

to function as a cloudburst road. The
water on terrain can create a new spatial

experience of the area,

the city,
-/
Dronning Olgas Vej

Residential neighborhood and local road with -

an established green character. The rainwater

solution can create a gathering point and Vodroffsvej
acc the excl . The quiet local road lies in a depression
777 B which is lower than Sankt Jergens So.
Water will support the natural
Biilowsvej typography and have a historical
Minor traffic road. A general green reflection
character can be further supported by
retention basing,
o i Sankt Jorgens So

The lake itself can turn into a valuable
city space while also holding the
potential of receiving a big amount of
water,

Sankt Knuds Vej

Neighbourhood with green local roads.
LSM can support the green character and

ensure teaffic safety.

Gasvearksvej

A road used by children from Gasvaerksve)
school, motorists and cyclist, The road can
lead water and support a safe school road,

Frederiksberg Allé
Significant for Denmark’s history and
important cultural heritage. Special

pavement and planting. The water projects

have to support the majestic character. Skydebanehaven

The garden today is a playground and park

for many residents, The green area holds a
big potential for retaining water.

Mathzeusgade

The heart of Vesterbro. A strong community

W ad

and active participation in the public life.
Water can support the local character and
create new outdoor spaces with room for
play and gatherings.

Istedgade

The street contains Copenhagen’s most
dynamic city life. Water redesign can
support the roads city life by creating

new activity spots and temporary water

Enghavevej parks.

Area with city life such as concert, cafes

and shopping. Water on terrain can
create more new micro spaces and
meeting places.

Dybbelsgade
A wide street situated in a residential
area with few local shops. The road

connects Enghave Plads and Dybbelsbro.

Water on terrain can support and give a
special character while enhance the
connection through the city.

Sender Boulevard
New park and main street with character.
Water can support this character and

create interesting blue and green areas in
the existing structure.

wh o AR~ EENRETH

19

02 Plaza

03 Street



Transformation to R
a Blue-Green City Lo §
04 Green Street ; i = =

o
4,0

walk planter | urban activation cycle -2 way | drive-1 way urban activation | planters walk

memEREANARTEENSEZRIEL "EERTIE" B8 HKERER" - TA
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05 Urban Canal
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-~ Yt Cloudburst b
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Normal Rain Event

Conventional: Existing Crowned Street

Cloudburst

((Normat Rain Event |

l Proposed V-Profile Street
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A RN \ EVERYDAY RAIN
07 RC(C‘DIIOH Boulevard 08 Boulevard 30% DISCONNECTION DriVing Investment

fsr:$::ss:s:§;?mbmed Blue-Green infrastruct_ure Q
helped to lower capital,

operational,: -and maintenance
spaces by as much as

75% (Source Anr)erlcan
Rlvers 2012) while Danlsh

Co_nsultants calculated t at

06 Urban Creek

[ walk ][ “parking | shared'space traffic.__|[ greenbelt " {[cycle [ drive | one-way traffic]

Rain Event Handled within Multi-Functional Tools including Urban Creek, Retention Boulevard, and Boulevard

S e o~ 3R s e Nl I ENR \ S SR 4] RRT ‘g m ol

’S(Z)NDERBOULEVARD ﬂ : AV P R S¢NDERBOULEVARD

— —T

B BRI 's:;;FW»)WJmﬂ(/ Flood Event
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BEFORE Barriers

Flood Prone Zones \

| Fredericksberg Have J

+12.0 05 Vodrofsvej 06 Gasveerksvej

Top of Dam

WL +58

DN

( Sankt Jergens Sco Maln Train Track ]

+35
v

AFTER: Connections

= »
Fredericksberg Have ]

+120 05 Vodrofsvej 06 Gasveerksvej
+40

predicted
max WL +3.4 sea leval
"‘3v~5 new WL +2.8 122 in 2100
= n +13
\_AH i il / 32 - L
1
WMo aasmaaiaas
( e e - - - - - .. l
LSankt Jorgens So J I .]

[ 2-3m @ Subsurface Tunnel ]
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40,000m?

retention
. capacity
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Outflow
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retention
capacity

Flood Event
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A New ‘Old’ Destination
The lake becomes a multi-
functional park space with
recreation, fitness, and
heritage amenities that
capitalize space use,
simultaneously mitigate
Cloudbursts and normal
rain events, and beckons
- residents and guests to
$200 MILLION s = , engage with the active
TN SAVED S ' waterfront edge.
Cloudburst solution combines Blue-Green L o

techniques with reduced p zing to both save
moeney and create multi-functional space synergies

ﬂ; ﬁﬂ@f:i',fg’sz |

Green areas increase adjacent real estate value
between 10-15%, or 1% for every 1 hectare of
space within walkable proximity (Trust for
Public Land, 2009).

- 3 /T PR
g 3 more
2@ active
Residents in green neighbordhoods
are three times more likely to be

physically active compared to non-green
neighborhoods (Forestry Commission)
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