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Stormwater management and blue-green

Infrastructure for improved urban forests.
Climate Change Adaptation In Cities
- experience from Denmark and Poland

Lars Briggs 2, lIwona Wagner 3, Marzenna Rasmussen (1)

(1) Amphi Consult, Odense, Denmark (2) FPP Enviro, Warsaw, Poland (3) University of Lodz, Poland,
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URBAN/NATUR/
FORESTS
/ How 1o use \
Nature Based Solutions
to suport urban forests
INn the urbanisation
BLUE-GREEN .
NETWORKS gradient
to adapt to climate
change
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Urban Forests Biodiversity along urban gradient

r‘r?zg Mantova 2018
Urbanisation  Biodiversity
Sressure a PRESSURES N

» water shortage
* higher temperature
 pollution
habitat loss, fragmentation,
disconnection >

\ * INvasive species /

-5

4 BIODIVERSITY EFFECTS
* species extinction
* |low genetic and taxonomic diversity

MEDIUM MEDIUM
* higher vulnerabllity of ecosystems to
< Stress -/

HIGH LOW o l ) |
{ Decreased delivery ol Ecosystem J

Servies
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Water cycle along urban gradient
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Experiences from Poland

Green Bus Stop in Radom, Poland
Clima Pond in Radom, Poland

River valleys rehabllitation in Radom, Poland
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Rado~2Kliz2a (LIFERADOMKLIMA-PL)

21°4'0"E 21"6"0"E 21°8'0"E 21“19'0"E 21°12'0"E
———

Objasnienia G Objasnienia
[ Podziat na osiedla AN N | | Podziat na osiedla
Podtopeinia Q=1%, t=24h (2016) g > A Podtopienia studzienek

Il Podtopeinia Q=1%, t=24h (2050) Studzienki niepodtopione
®  Studzienki podtopione w 2016 i 2050

®  Studzienki podtopione w 2050

Objasnienia
|| Podziat na osiedla
Temperatura powierzchni przy temepraturze powietrza od 25 od 35 °C wdzien
32,6-33,0
33,1-335
1 33,6-340
B 34,1-345
[ 346-350
B 35.1-355
B 35.6- 36,0
B 36.1-365
I 36.6-37,0
Bl 37.1-375
I 37.6-380
B 35.1-385
B 386-390
B 39.1-395
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European CommISSIOn 21":.1'0“E 21"6l'0“E 21°8'0"E 21°1El'0“E 21°12'0"E
National Fund for Environmental Protection
and Water Management in Warsaw

NFOSIGW

www.life.radom.pl
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GREEN ROOF & WALL

» Surface of green area
« 20 m? and more
 Stormwater retention with runoff
coefficient of 0,5:
« Upto 186,4 dm? (17 I/m?)

GREEN AREAS & TREES WATERING

« Stormwater retention
e c.a.80-250dm3

« Stormwater used for watering
trees

« Stormwater used for watering
city green areas

o WOAOCIE] ! I i
¥ gdwcgmqg? == miejskie FPP su tODZKI

NFOSIGW

‘e.radom.pl
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VARIOUS TECHNOLOGIES FOR

UNDERGROUND STORMWATER STORAGE

* Innovative design according to
the guidelines for adapting
cities to climate change

» watering trees in sealed

areas

* mitigating UHI — even by 7C
deg.

* pbetter microclimate and air
qguality

 Increased biodiversity of
plants and insects

* more friendly to birds

" ' ; : dociagi -"*.‘m."‘; _—
agh %Ee 2ji —_ m%jglfilggl é FPP Ly £ODZKI

NFOSIGW

www.life.radom.pl
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1.doprowadzenie wody

Schemat systemu 1:100

3 kanal doprowadzajacy wode ®T oczko

STORMWATER & T e N |
e
» Innovative patented technology \&K =

(P.419910 z dn. 20/12/2016) —

» Hydraulics controll for water
retention and biodiversity

* On-site stormwater retention
from 225 m< of roof and 121 m?
of pavement, including:

--- drainage from the roof

--- climapond

--- water playground

--- raingarden

--- emergency outflow to the

sewage system

o Sagiomaclatitol
>Aq) ™ QA
1 agagkaiitali

-
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FAOM =~ wodociag dFPP «,u g R WWW.life.I’adOm.p|

sita w precyzji ™= miejskie

NFOSIGW
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BIODIVERSITY

After 2,5 months:

» Successful establishment of
the planted vegetation (only
native local species)

* FIrst pioneer species have
arrived —mobile insects:
dragonflies, Hemiptera and
flies;

* Other animal groups
observed: mollusks, several
species of birds

® o~ drpp B wwwlife.radom.pl

NFOSIGW
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PEOPLE

.:’ ' !

* First Climatic Pre-school in Poland

* Pre-School curriculum on
stormwater and climate change

 Demonstration project for
decisionmakers

* University students involved In

NFOSIGW

FAdOM 22 i <8 FPP www.life.radom.pl
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A A .M g
RadoAKlizza POLDER ZALEWOWY na Potoku Potnocnym
. mozaika siedlisk ziemno-wodnych
l wodociagi . R . teren zalewowy do 1,7 ha
ﬁj—adwcgfeqm = miejskie ‘A FPP u B 4 regulowana gleboko$é na tamieod 0,5-1,5m
Objectives
1. Mitigation of extreme P %
discharges into the city Ty i/
2.Water purification |
p _‘:d/ faka mokra
A . laka
AR T - _~ ’T J', ’/‘_ | - ' . / ~
Expected results / T Rt AN e
1. Diverse habitats and i, A )
biodiversity area of 1,7ha ey i O i .-
_ : L PN bredzacych T
2.Natural succession towards |
trees and bushes o
3.Recreation place for the ™

neighboring housing quarter

LIFE14CCA/PL/000101 www.life.radom.pl
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Rado~zKlirza

FAOM »=~=e wodociagi

sita w precyzji ™= miejskie

Objectives
1. Friendly space with trees in the city

2.Increasing riverbank/valley water
retention and minimizing flooding risk

3. Water purification

AFPP U £ODZKI

Expected results

1.800 m of restored river with patches
of trees in ecotones and floodplain

2.improved ecological corridor into the
outskirts of the city

<

" ZATOKA

Mleczna river, Radom, Poland

RZEKA MLECZNA - gtowne metody renaturyzacji

w 100 m
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BYSTRZE
.\, Powierznia~10 m’,
min. glebokosé 5-10 cm

/
7
‘4
’

MOKRA FAKA obsadzona

v"l nachylenie :er‘leru cii meandrowy — e
‘ ~ FLOSO (przegiebienie)
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gltownie w strefach zakoli

3.Increased biodiversity for amphibians,
birds, invertebrates, fish

LIFE14CCA/PL/000101

odcinek 2 (podobne rozwigzanie jak dla 4)

odcinek 5 (podobne rozwigzanie jak dla 3)
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Experiences from Poland

Experiences from Denmark

Clima Pond In Aarhus, Denmark
Clima Pond in Middelfart, Denmark
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» | ocated In dense urban area :

» On-site stormwater retention from
340 m? of roof

» Habitat for native plants and
animals

= Can be used for watering trees

= Cooling effect and flood
prevention
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= Stormwater retention for flood
and drougth mitigation -
Adaptation to climate change

= Biodiversity spot

* Friendly design space and
social integration
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y Clima Pond at the biological house
e Nemasoes  in Middelfart, Denmark

S
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BIOLOGICAL HOUSE

HOUSE:

*Made of recycled materials
or materials than can be
recycled

= Certified wood from
sustainable forestry only

STORMWATER:

= Collects, Infiltrates and
evaporates roof
stormwater locally

= Creates biodiversity pond
for native local species
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DAMP Project
Denmark

Implementing NBS by
facilitating evaporation
and reusing
stormwater for
different purposes

Project duration
2017-2021

Key benefitiary
Gladsaxe
Municipality

BILAG C. EKSEMPEL PA KORTLAGNING AF NEDSIVNINGSPQTF'NﬂAL | GLADSAXE KONMMUNE
; Fortunen

2w -A -, = K H’?l:‘P’l:D
‘ T =Hjortespring A { -
g e 3 % Ll ""q,! \. v K .
HA :v|-,=v;::‘::v«z-4 % - ; 2

Ny Frederiksdg

Spatial Suite
: Nedsivnings potentiale i Gladsaxe

Kommune

Malforhold 1:40000
Dato 26-04-2017

Signaturforklaring
Tingbierg = Veleg I nedsiv
Middel egnet til ned
= Darligt egnet til ne
0 ; 3km L ; = Uegnet til nedsivning
e —————] N = Mulig forurening
kayunde Pl W :
© tyrelsen for Dataforsyn iviseringZZT®'r - i B coniiientg V1
G m’ - Al i aning - Jordforurening - V2

CHALLENGES

Infiltration in most areas iIs not allowed to
avold soll pollution transfer to groundwater
(infiltration allowed only In green areas on the
map)

SOLUTION

Stormwater
evaporation

and transpiration
Instead of retention
and infiltration
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DAMP Project
Denmark

.

Evaporating stormwater

while providing other

services:

* Urban forest for
recreation and play

* Enhancing biodiversity

» Urban agriculture

* Peoples participation

* |nnovation

“

AT

LEG MED VAND NATURLIG BLOMSTER  GRILL PLADS LABYRINT VAND | BEVAGELSE  HANGEKQJER HYTTE AF KLATRE- LODRET HAVE FALLES URTER JORDEBAR FELTER
8ARHAVER AFLODRETE PAPIRBADE PLANTER

TOMATPLANTER KAPSEJLADS
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DAMP Project |
Denmark J
STORMWATER

EVAPORATION

Horizontal garden — water
0 flows over black, stony,
Tree an d p I ant 2 surface heated by sun
&

species selected for
optimal transpiration

Kinetic processes
for enhancing
evaporation
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DAMP Project
Denmark

-~

PARTICIPATORY
& INCLUSIVE
PROCESS

" SKUR L Ky ‘
B SVARE AT FA TI/ZQK’ QFEZQE%} auDE

e OB y\bA‘-L den o

43 1 NF gEsplent. bagye bygningeie

ve. y el
hO;)\J_ \'\\133;(.13; cmrzo-yr, hvee NMeury
& . | 5 i
b ‘oo, hay Man e W,

Workshop September 2018
Evaporation house —

demonstration for the
Inhabitants
"How does it work?”

Key phase in the project: T, e
Meeting with the alE
Inhabitants and | g

Incorporateing their é&\ e
ideas into the concept Ry




N
jﬁ"}i World Forum on
| Y

Sh Urban Forests
l\f‘\’! Mantova 2018

o

=

=

Key actions for Ecosystem Services
and adaptation to climate change

=

/ WATER CYCLE REGENERATION \
Increasing water retention, evaporation,
infiltration
Provides water for trees

Reducing runoff and hydrological
K stress to rivers /

( BIODIVERSITY REHABILITATION |
Increasing habitats connectivity,

@ SMALL SCALE h
INTERVENTIONS
Foundation of novel
ecosystems, UGI, NBS,
stormwater BMPs
. /
- ™
MEDIUM SCALE
INTERVENTIONS
Functional support to
ecosystem processes
<
4 N

.

LARGE SCALE
INTERVENTIONS
Ecosystem preservation

and diversity

J

. J
PEOPLE
Reducing temperature
Regulating microclimate
" Improving-air-guality J

Forest/
nature
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High-reliability
management

NBS for enabling
environment

Brandwidth
management
|

4
ol

Science of the Total Environment 655 (2019) 697-706

Contents lists available at ScienceDirect y
Science o ne
Total Environment

NBS for restoration

Science of the Total Environment

-

)

J

NBS for preservation
& resistance

journal homepage: www.elsevier.com/locate/scitotenv

INCREASING SYSTEM MATURITY

From classical water-ecosystem theorles to nature-based solutions — K
Contextualizing nature-based solutions for sustainable city

updates

Self-regulatory
management

Kinga Krauze **, Iwona Wagner "

* European Regional Centre for Ecohydrology of the Polish Academy of Sciences, Tylna 3, 90-364 tddz, Poland
b Department of Applied Ecology, University of t6dZ Banacha 12/16, 90-237 £éd?, Poland

< \ Krauze & Wagner, 2018 STOTEN, 2019
DISTURBANCE LEVEL
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¥ Urban Fore b
e ik CONTACT US

__ = =TT 2 | Lars Briggs
IR RS  [b@amphi.dk
WE MAKE BORNY EEpu- oty i rscer
Y o AT 0 ™ AmphiConsult, Denmark
CITIES T e il
COOLER B feNaC. " “=af Iwona Wagner
DR L <Lt - iw@fppenviro.pl
PR W T e L Senior Manager
Stormwater products B M . Water Management
for adaptation to — E S x o ‘ ke =g and Climate Change,
o - - === FPP Enviro, Poland

Space for water

Space for nature

Space for people




