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To day ~ s program

0 Forten years, Copenhagen has
worked systematically with
planning within climate adaptation

d The work includes both hydraulic
analyzes and overall planning to
ensure synergy between storm

2 water management and urban
development

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

0 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 Sgren Gabriel
company providing management | .
and consultancy services to the built Msc. Chemical engineering

and natural environment d Background on Technical
University of Denmark, (1988 -
2007) and WSP (1997 -)

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

0 Copenhagen is the
capital of Denmark

o 1.3 million inhabitants
In Greater
Copenhagen

d Situated atthe sea

d Topografy Rfrom O to
40 m

0 Anual precipitation
ca. 700 mm
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Planning for the future

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

0 Climate change - rain, temperature, sea Technology Resources
and wind Sea-evels A trentne ol "\:-’.' Electri'c, | 'A‘Z’g"rﬁo catbona i*
d Urban development, densification and TMitigher sy B #gE R0 ’ g ',}l;j;:gl’;‘g?"?a e
struggle for space ~gffe B orthe " RES el '
d Changes in demographics B ' T <
0 Changes in regulation and organization v TeHe [ Increasing e 5 More variables—
- lonelines r nfaterial prices
0 Newgoalsforourwork RO EQgt ¢ . . _«;y& e _
d Increased focus on economy and 2/ ‘ iR /tous =
efficiency .
) ) . R Modular build
d Stricter environmental requirements - o becomes
including CO2 e\ N
d
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Future climate challenges

b Wilder weather

b More rain and dryer
summers

b More extreme rain
events

b Higher temperatures

b Extended service level
b Everyaday rain
b Cloudbursts

b Increased focus on cost
efficiency

b Climate adaptation is
about more than water

b Nature, urban spaces and
recreational areas

b Stricter environmental
requirements

b Different stormwater
handling systems

b Separate stormwater
sewers

L Local disconnection of
stormwater (SUDS)

b Detention and cleaning of
stormwater



The Copenhagen cloudburst event happened In
July 2011 Rand again in 2013 and 2019
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Some basic understandings

Rain events and recurrence
periods

Climate factor
Service level T = 5/10/?

Climate adaptation and
cloudburst management

Combined sewer
Separate stormwater sewer
SUDS

Nedbgr

from a start

dimensionsgivende regn
(serviceniveau)

hverdagstegn

Gentagelsesperiode
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Extreme rain events ROur goal isto reduce damage
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Cost effecient solutions




Solutions with added values
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How we calculate rain and stormwater in Denmark

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

Skrift nr. 27

A The guidance includes recommended service levels for the
sewer system

T 10 year event + climate factor in combined sewer systems (1,)

. . Skrift nr.30
T 5year event + climate factor in separate sewer systems (1,2)

Funktionsp
aflebssystemer u

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

Skrift nr. 31

. Opdaterede klimafak
A Service level for a cloudburst event dimensions

I How much and how often regninty

IDA Spide

T Where Metoder til bestemmelse af

i Optimization of the socio-economic and environmental serviceniveau for
value regnvand pa terraen

i Copenhagen service level T=100 + climate factor (1,4)
I Suburbs typicaly T=15-35, climate factor (1,2-1,4)

IDA Spildevand|

2017
IDA Spildevandskomiteen
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K@BENHAVNS KOMMUNES

SKYBRUDSPLANG

2012

0 Kgbenhavns
Klimatilpasningsplan
(Copenhagen Climate
Adaptation Plan) 2011

0 Skybrudsplan
(Cloudburst Plan) 2012

0 Climate adaptation
plans in all other
Danish municipalities
iIn 2013



The Copenhagen cloudburst plan Rstep 2
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During dry weather,  rainbeds will act as green streaks through

ISTEDGADE the city. Evaporation from the vegetation can also produce a AR R R GRS
e cooling effect during periods of high temperatures. g R - e '
,'/ A { Ved torvejr vil regnbede funger som gronne strog gennem byen. Fordampning ) : YD ' T
WL o fra bevoksningen vil samtisig kunne give en afkolende effekt i perioder med hoje '
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Fig. xxb Ved hverdagsregn fyldes vandrender med vand og skaber et dynamisk
element i byen.

¥ 4 Fig. xxc | skybrudsituationer kan regnen opstuves i hele vejbredden pa Isted-
/ ;" % gade, hvor den fungerer som skybrudgade. Vejprofil og kanter dimentioneres

b sa der ikke sker bversvornmlese'af gadens butikTer og kzldre.
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From one cloudburst planto 300 projects and 65
hydraulic masterplans (2020 ->)
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A systematic approach tothe development of
stormwate r handling

0 Setting of project vision and goals

0 Local opportunities ,constraints and
regulations

d Principles for stormwater
management

0 Structure for stormwater measures

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

0 Technicaland aestethic design of
stormwater handling features
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Sustainable
stormwater
management

d
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WS

Everyday rain, cloudburst
rising ground water table

Economy
Nature and environment

Integration in the urban
space

Resilience
Innovation and diversity

Public participation and cross
disciplinary approach
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Taasinge Square is one of more
than 300 planned Cloudburst
Projects

Taasinge Square is located in

Sankt Kjelds Neighbourhood
fU3gU0 3¢ >q| dzg ULjOdzs
climate resilient neighborhood



Project background and planning phase

- 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
duwaz Ljyljf 3qs qo Lj Qdz30s gqsgadd [/ yU3gU wadz| Qs Qdz9 [q [Udz gf 3dzs/t ¢ O

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

adz
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Enter your
questions in the
question box
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Existing

conditions

0

Existing underutilized grass
area
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More than 1000m2 of asphalt
were transformed into a
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livable and resilient space

H
|0

T -
—-p
-
i,
o~ -
LTS \% R :
L LT Q
. 3 o
e B B
e B

u"""

py
-~
L AT




Design structure

The lowest point of the square is the
RAINFOREST, where lush vegetation
dominates, Here it is also possible ta play
and to hang out.

The South-facing sloping surface, SOLSKR/ENTEN
serves as a warm and inviting lawn where people can
hang out on hot summer days. Here, there is space
for both relaxing activities and play,
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Enter your
questions in the
question box

i 2, There is a cycle

e 2 path over the
bridge, through the
rainforest.

\ Shaded areas are less attractive places to sit than sunny
areas, Therefore the plaza TORVET, is located in the middle
of the square, where the sun shines most of the day. This

creates a central space, where café life and play have the best
conditions, all year round.
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Design criteria for stormwater handling

- The existing combined sewer system in Copenhagen is
designed to handlea  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
2 In the retention basin

Enter your
questions in the
question box
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- All stormwater is handled locally , thereby increasing capacity
In the existing sewer system, as well as reducing potential
flooding in downstream catchment areas
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3 Integrated stormwater handllng systems
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\\ doo \ Separation of approx. 7000m2
: ¥ e v 4 stormwater pr. year via three
é ' integrated systems and

SOLSKRANTEN respective catchment areas:
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‘ 8 Roads and footpaths
0 Stormwater, which falls on

the plaza
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- 4054 308 10% ; .
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Stormwater
handling during
a cloudburst
event (2015)
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