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Natural water cycle v.s. water cycle in the
built environment
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Evapotranspiration Snow
Rainfall cap

Evapotranspiration

Crop ﬁ \
land

Snow

Rainfall

Rain
forest

s> <~ ? Irrigated
\\gk 2 land
River Impervious .
~ Surface i . Channelized
~ \'/tration Arid 7 Dry parking R river s

-~
- ~
g e i 4 i SN
D g &Q\
-

Detention Arid '~ -
basin land -
Water a ’ Water . 7
bis \\ Evaporation , o /1. — tabile N Stormsewer Evaporation Drained
\\ et Wy N system . wetland
N
N
Glo AN G, N
(7 =~ 0,
Dy ~ 000'
b
9(8, h’é(e
o, &7
w o
S~ Ocean e
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Influence of the built env. on the water cycle

Sveinn Torfi Porélfsson,NTNU
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Change in permeability with increase in density

i 15%
ow density '

0
Medium density 10%

Butler et.al (2010)
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More extreme situations with climate change




Traditional v.s. Blue green solutions




Key factors in the blue-green solutions

Source
control Onsite
control

Slow transport Downstream
! ! => : Conttol

& J \
L4

#

Private land

Publlc land

€ ‘
SUSTAINABILITY IN
\URBAN STORM DRAINAGE

Stahre (2006)
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Key elements on the blue-green solutions

Category

Examples of technical configuration

Source control (private land)

Roofs with vegetation cover (moss/sedum)
Infiltration on lawns

Permeable paving

Infiltration in stone fillings (percolation)

Local ponds

Collection and recycling of roof runoff for irrigation,
toilet flushing, etc.

Onsite control (public land)

Permeable paving

Filter strips

Temporary flooding onto especially prepared surfaces
Ponds

Slow transport (public land)

Swales i.e. vegetated surfaces
Greeks/ditches
Channels

Downstream control (public land)

Large ponds
Wetlands
Lakes
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Afrennsli af bilastaedum

péttir fletir

Afrennsli af graenu svaedi

Vatn af pokum

Afrennsli af gétum og gangstéttum

Sveinn Torfi Poroélfsson,NTNU

Sjor, & eda annar vidtaki

Vatn siast EKKI nidur i grunnvatn



http://www.vgtv.no/#!/video/65073/leservideo-her-danser-kumlokket-etter-ekstemregnvaeret

From pipes to the surface s

) ’ péttir fletir
Afrennsli af graenu svaedi 7

¥ o pOkUn | ‘ P ‘ Sveinn Torfi Pérélfsson,NTNU
\ ‘ g

Afrennsli af gétum og gangstéttum

Sjor, & eda annar vidtaki

Vatn siast EKKI nidur i grunnvatn

Frarennsliskerfi i rorum

Greenir geirar, yfirstreymsfletir og siun
]

Midlunartjérn /‘\
Vatn af pokum ‘ Graen pok péttir fletir “
Regngardur ‘

Midlunartjorn
eda svelgur |

: 4 “‘ ‘ | | Frarennsli i leekjum

eda skurdum

Sjor, a eda
annar
viotaki

s A




B-G drainage solutions — fast implementation



http://www.susdrain.org/files/resources/ciria_guidance/wsud_ideas_book.pdf
https://www.youtube.com/watch?v=LMq6FYiF1mo
https://www.youtube.com/watch?v=LMq6FYiF1mo
https://www.youtube.com/watch?v=LMq6FYiF1mo
https://www.youtube.com/watch?v=LMq6FYiF1mo

Why should they be implemented?

h Lower cost of
building and
maintenance of b
storm water system

. Better built
environment

». Healthier and more
sustainable water
management




Kostir blagraenu ofanvatnslausnanna

Lower cost of
building and
maintenance of
storm water system

Better built
environment

Healthier and more &
sustalnable water i

Low Impact Development

LID Saves Money and Protects Your Community’s Resources




Key to a well implemented system

n Good understanding
h Permeable surface
» Slowing of flow

» Dual use of areas

. Implementations in
steps

h Longterm vision in
planning and
management of
drainage




Greenir geirar, yfirstreymsfletir og siun

Midlunartjorn
|
Vatn af pkum \ Green pok péttir fletir /3'/ |
/ ‘ | A /
Regngardur / \ | / \\ /f | Midlunartjorn
eda svelgur / \ / [ / \ /,
/ / k // Votlendi
\ / |
| ‘ /

Frarennsli i leekjum

‘ - i ggy———— /" . ] / j/ eda skurdum
/ L > A e A A......... [ / / |
- 4 , / / / | Sjor,deda
45 & o b - ' / | annar
oS . / - vidtaki
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Gegndraept Greenir geirar, yfirstreymsfletir og siun

Midlunartjorn yfirbord

Vatn af pokum

Graen pok péttir fletir
Regngardur
eda svelgur

\L
......
teu,

.....

Taag,
-----------
oS
=

Midlunartjorn

Votlendi

Frarennsli i laekjum
eda skurdum

Sjor, & eda
annar
viotaki



Gegndraept

Graenir geirar, yfirstreymsfletir og siun
Midlunartjorn yfirbord
[

\
.. ‘
Vatn e;f pokum \ Graen pok béttir fletir I |
Regngardur / ‘\ |

|
eda svelgur \ / \
| / ‘

Midlunartjorn

Vopendi
|
/ Frarennsli i laekjum
/ eda skurdum
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Groft

undirlag

Gegndraept Greenir geirar, yfirstreymsfletir og siun
Midlunartjorn yfirbord
Vatn af pdkum Graen pok béttir fletir
Regngardur Midlunartjorn

eda svelgur

Vatn siast nidur i grunnvatn

Votlendi

Frarennsli i laekjum
eda skurdum

Sjor, & eda
annar
viotaki



Regngardur
eda svelgur

Midlunartjorn
|

Gegndraept
yfirbord

Graen pok péttir fletir I

/ / | Midlunartjorn
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[
/ Frarennsli i laekjum
/ eda skurdum

Sjor, & eda
annar
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Gegndraept
yfirbord

Midlunartjorn

Vatn af pokum Green pok pbéttir fletir

Regngardur
eda svelgur

Vatn siast nidur i grunnvatn

Graenir geirar, yfirstreymsfletir og siun

Midlunartjorn

Votlendi

Frarennsli i laekjum
eda skurdum

Sjor, & eda
annar
viotaki



Graenir geirar, yfirstreymsfletir og siun

yfirbord \

Gegndraept
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Gegndraept Greenir geirar, yfirstreymsfletir og siun
Midlunartjorn yfirbord |
Vatn af pdkum Graen pok béttir fletir

Midlunartjorn

Regngardur
eda svelgur

Vatn siast nidur i grunnvatn

Votlendi

Frarennsli i laekjum
eda skurdum

Sjor, & eda
annar
viotaki



Gegndraept Graenir geirar, yfirstreymsfletir og siun
Midlunartjorn yfirbord
|

Vatn af pokum \ Graen pok

Regngardur / \
eda svelgur : |

| Frarennsli i laeekjum
...... , | eda skurdum
....... W / | o
: / | Sjor,aeda
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Vatn siast nidur i grunnvatn
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Gegndraept Graenir geirar, yfirstreymsfletir og siun
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Blue green solutions in Urridaholt
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BREEAM Communities

Technical Manual
SD202 - 0.2:2012

“THE INTERNATIONAL AWARDS

<

Che Snternational Awards for Liveable Gommunities 2007

@ 2 O O 7 Knvironmentally dustainable Rrojects

Gittion for Urban Design
Ales .
Urridahols Masirplan

z Nw‘»-‘wmmw

(Lridaholt CMasterplan
\\}ﬂ'/l midabacr

26th November 2007 UNEP CHIEF EXECUTIVE — — .

Project Awards and recognitions — Breeam certified




Urridaholt

og nagrenni Hverfid mitt i Gardabae
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Change in the way we do things — New issues

1. Pavement, bearing layer

2. Geotextile

3. Layer of crushed rock for

infiltration of surface water and

airing of the soil 3

4. Structure of granite stones the

space between is filled with sail
. Terrace or construction

6. Plant box of conreate

7. Tree 5

Planting soil bl

1 Inlets Storm water dow|
9. Catchment chamber for e

P : carbondioxide up

infiltration of storm water and

airir}g the structural soil
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Cross sectoral cooperation is the key




Cost of implementation different — not in pipes

Blue green solutions = the greening of cities
Landscaping and vegetation



Turning Copenhagen Blue and

and imp




