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[IANupLEIKN EmmKivéuvoTnTa Kal Kivéuvocg

1. YmepxeiAion TG S1aTOUNG TOL PEUATOC KAl KATAKALON ACTIKWY
EMPAVEIDV KAl EVOEXOUEVS HE ONMAVTIKO KivOLVO (OXOAEIa, VOOOKOUEIQ,
KATT).

2. H avénuévn KIvnTIKN EVEPYEIQ, ME TV OTToia oLvvodevovTal ol TANUHLPEG,
Snuiovpyouyv SIafpP@WOEIS TOL MLONEVA TNS KOITNG TOOO T€& PLOIKEG KOITEG
000 Kal o€ SIELOETNUEVES TOOO HE OKLPOSENA 00O KAl HE CLPUATOKIPGTIA
HE QTTOTEAEOHA TIGC KATATITWOEIS TTPAVYV HE TOV KIVOLVO ammwAElag
oTnEIENS LITOSOU®YV (KATOIKIES, SPOMOI, KATT).



AITIEC Epugpaviong NANUPLE WYV

1. O1 PLOIKEG, HN AAAOIWHEVEG, KOITEG TV PEUATRV EXOLYV SIAHOPPWOEI
HE IKavn Siatopn SIaUECOL TV AIOVAYV TTANMHLVP®YV. ETapkoLy o¢
oLVNOEIC £ ONUAVTIKES TTANMHULPEG.

2. H pyeicoon 1nG S1ATOMNG TV PEHATOV AOY® AVOPDITOYEVQV
LOSPOUOPPOAOYIKDV TTIECEDV.

3. H Siapoppwon TEXVIK®V EPYDV SIEAELONG (TT.X. YEPULPES, OXETOI) HE
avemapkn Siatoun mapad ToL OTI TO PEUA AVAVTN Kal KatavTn £XEl IKAavn
TTAPOXETELTIKN IKAVOTNTA.

4. H KaAvyn TV PEHATOV KAB®GE N TTAPOXETELTIKI IKAVOTNTA TOLG
KaBopileral KupIiwS amo TIS LEPALAIKESG OLVONKES PONS oTNV &icodo.
KAaoiko mapadayua n mpoogarn mAnuuvpa otnv lahkvocoo 1ng Podov.
AlevOETNON péparog Irayarag otov Anuo Aiovooov.

5. H kataokevn SIKTUGWV ATOOTPAYYIONGS EVOEXOUEVAGS VA HETAPEPOLY KAl
va avfavouyv Tov TTANMHLPIKO KivéLVOo oTa KATavTh.
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YNUAVTIKEC APBERAIOTNTEC OTOLC TTANUMLEIKOVG
XAPTEG

1. Nemepaoyevn IKAVOTNTA TV HABNHUATIK®V HOVTEAWYV Kdl TOL
EMOTNHOVIKOL TTPOOo®IKOL. EAAEIYEIC ot SeSopéva.

2. EmMoTnUoVIKES TapadoxES Kal mPoPANHaATa TV HEBOSOAOYI®V TTOL
ovvNOWG cival HadBnUATIKES OXECEIC TTOL EXOLV AvamTLXO¢l oe Sedopeva
AAAGV KAIMATIKG®V TTEQIOX V.

3. O1 XapTeS TANUMLPIKNG EMKIVOLVOTNTAG APOPOLY HOVO OE LITEPXEINITEIS
aTro 1o LEPoYPAPIKO SIKTLO KAl SEV APOPOLYV OTNV AVEITAPKEIA TV
SIKTOWV OUPPI®V N OTNV TTARPEN ATTOLOIA TOLG.

4. Aev IPOCOHOIVOVTAI Ol LOPOAOYIKES S1EPYATIEC OTIC LITOAEKAVES
ATTOPPONG TTOL £ELTTNPETOLVTAI ATTO SIKTLA OUPPEIWV OVTE Ol LITEPXEINITEIG
TV TTAVTIOPPOIKQV SIKTOGV.



YNUAVTIKEC ARERAIOTNTEC OTOLC TTANUPLEIKOVG
XAPTEG

5. H Bpoxomnrtwon oxeSiaopoL gival DITOOETIKO OEvVAPIO KAl KAOE XPOVIKO
BAMa TNS NUEPNOIAC PPOXOTITAONGS £XEI TNV IS1a TTEPIOSO emavagpopac.

6. H empaveia TnG AeKAvnG amoppons Sev Eival EMapKWS KaBopIoHuEvn
(r.X. ‘'OuPpPIEC ATTOPPOES TTOL ATTOXETELOVTAI O€ SIKTLA AKAOAPTWYV —
mepinmteon A. Nooedwvog)



TI aTTaAITEITAI

1. MpoooOuoI®ON OAG®YV TV LOPOAOYIK®YV / LEPALAIK®YV SiEpyaciIV
(SikTLa OUPPIGYV, LITEPXEINICEIS TTAVTOPPOIKWY SIKTUWYV, KATT) O¢ £va gviaio
HOVTEAO.

2. ITOXAOTIKN TTPOCOHOI®OT TOL £VIAIOL HOVTEAOL ME ICOTTIOAVES
BPOXOTTAOEIC COHPWVA HE T paBnuaTtika povréAa Neymann =Scott n
Bartlett — Lewis, @oTte va e€akpifp®Osei n Siara&n (o pattern) To omoio
Snuiovpyei LITEPXEIAITEIS KAl TTANMHLPEG.

3. ZOVSEON TOL HOVTEAOL YIA TTPOYVGON MMANMULPAGC O& TTPAYHUATIKO XPOVO
(real time flood forecasting) pe mMPoPAEWYEIS ATTO TO HETEWDPOAOYIKO radar
yia xpnon yovo amo tnv .



AVTITTANUULEIKN [ToooTOCIO?¢9?

1. Ta avrimAnUpLvEIKa épya adsiodotovvral He Baon TNV TEXVIKN GPINOTNTA
TOLG KAl TOL TTANMHULPIKOL KIVOLVOL OTNV AMECT TTEPIOXN TTOL
karaokevalovral.

2. Aev e€etaleTal KAOOAOL AV Ol EMSPATEIS EVOS AVTITTANMHLPIKOL EPYOL
MTTOPEI va TIPOKAAETOLY KPITIMN aL&ENoN TOL TTANUHMLPIKOL KIVSLVOL OTa
Kartavrn.

3. Ta padnuarika HoVTEAA TTOL AvAaNTLXONKAV OTTO TTAAICIO TS OLVTAENGS
TV LAKM Sgv XpnoiHoTToIoLVTAI YIA TRV EKTIMNON TGV CLVETTEIV OTNV
EKTIUNON TOL TTANMHULPIKOL KIVOLVOL OTA KATAVTN WOTE VA OLV-EKTINNOEI
oTnV ad&1060TNON TV £PYW®V ATTOOTPAYYIONS OUPpPiwV.

4. Aev vrrapxel obvoAiko masterplan (Ixedio Alaxeipiong) mouv va
avTigeTmidel OAIOTIKA TN AEKAV ATTOPPONG £ELTTNPETOVTAG BACIKOLG
OTOXOULG TNG AVTITANMHLPIKNG TTPpooTaciag (1r.X. Meiwon MAnUpLPIKOL
KivSvovou otn XapnAn Zavn Kngioov).



DYIIKA METPA KATAKPATHIHI NEPOY (NATURAL WATER RETENTION
MEASURES)

(QTTOPPOEC N POEC TIOTAUWY) TIEPA ATTO TNV

LDTTAPXOLOA XWPENTIKOTNTA TWV OLOTNUATWY, ATTEAELOEPWVOVTAC TO UE

EAEYXOUEVO — pLBUO | dkkiIcdvoviac TO  OTa  vToyela  LdATA.

TV 6PV KAl TV LSATIVWV

OIKOOLOTNUATWY YIA TNV TTAPOXN AAADV TTEQIBAAAOVTIKWV PBEATIOOCEWY OTTWC

n TOIOTNTA TOL VEPOL, N PIOTTOIKINOTATA, N adia TNSC avaywouxnNc N N

AVOEKTIKOTNTA KAl N TTPOCAPUOYN OTIC EMTTWOEIC TNS KAIMATIKNCOANAYNC.

O€ OLYKPION PE TO

UEYEBOC TNC AeKAVNG ATTOPEONG N TNC TTELIOXNS OTNV OTTOIA LAOTTOIOLVTAIL.

, av Kkal &gv gival TTavia «PpLOIKON

XOPOKTNEIOTIKA (TT.X. MTTOPE va XPeAalovial YIA KATAOKELEC TTOAITIKOU
LNXAVIKOL).
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Abstract

Progressing climate change significantly aftects the quality of life i cities. The related
changes in the rainfall structure lead to an increased frequency of extreme hydrological
phenomena such as droughts and floods. The increasing intensity of rainfall 1s a particu-
lar threat to urbanised areas. where due to the high degree of area sealing. an increase in
runoff volumes and peak flow rate is observed. Storm water drainage systems are often
not adapted to accommodate increased rainwater flows. which leads to the so-called urban

Climate Resilient Cities: A Review of Blue-Green Solutions Worldwide

5897

Table 4 Blue-Green Infrastructure in Europe

Country City BGI elements Sources
1. England Shefheld 5UDs. {Ashley et
al 2018)
2. England Barking Fain gardens, green roofs, free pits, per-  (Wilhams
meable paving, swales, detenfion basins, etal 201%)
detenfion ponds.
3. England Waterlooville Permeable pavement, swales, basins, (Willizms
underground storage, underground ponds. et al. 2019)
4.  England Dideot Permeabilized paving (storage) soak- (Willizms
aways, swales, attenmation basin, deten- et al 2015)
tion basin, detention pond
5. England Peterborough Large detention ponds, swales, filter (Williams
strips, detention basins, green roofs, etal 2015}
Permeable pavement.
6. England Leicester Swales with check dams, detention ba- (Williams
sms, bloretention aveas, detention ponds, etal 201%)
wetlands.
7. England Northampton Permeable pavement, extensive swale (Willizms
system, detention basins, detention pond. et al. 2015)
8. England London Restoration of the Wandle Frver. (Mazur-
Belzyt
20213

9.  England not mentioned A SuD5 retention pond. (Lamond
and Everett
2019

10. England MNewcastle-upon-Tyne Extreme event swale in National Green  (Green et
Infrastructure Facility. al 2021}

11. England Bumingham A long Iving wall has been installed at {Thgan and
the New Street station. Irga 2021)

England MNewcastle Sustainable dramage pond. {0 Donnell
etal 2021}

12, Denmark Copenhagen Cloudburst read, separation of storm- (Mazur
water and sanitary sewers, detention iy
street, retention boulevard, green street,
central retention area - redevelopment of
Enghave Park.

13, Denmark Copenhagen Ejeld’s Kvarter, the square bacomes a {Bassolino
retention basin for the drainagze network, 2019}
rain gardens, green areas, undersround
reservoirs, Tasing Plads - first climate
adaptrve square.

14, Denmark Copenhagen “The Soul of Newrebro” - Integrated ch-  (Bassolino
mate adaptahon project for Hans Tavsens 2019)

Park and Korsyade.

15, Denmark Copenhagen Project C2C-CC: ramwater collechion in {Oral et al
the road substruchure, heat transfer from  2020)
the water to the geothermal pipe.

16. France Paris Revitalisation of Martin Luther King {Jazwik
Park: wet ditches, biotope reservoirs, 2020)
special underground water tank.

17. France Paris Public parc. (Langeveld

etal 2027)

18. France Paris Ecomﬁ.&r Clichy-Batignolles: Biotope  ({Oliver et

basins, shaded area, green comidor, wild  al 201%)
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WELCOME TO THE EUROPEAN NWRM PLATFORM

The EU Directorate General Environment promotes the use of nature-based green infrastructure solutions (official website) and this is progressively

included in a range of policies of which for water. A range of activities and related relevant information portals are also available on climate change (Climate
Adapt), on biodiversity (BISE), on forest (FISE).

As detailed on DG Environment official webpage, "Natural Water Retention Measures (NWRM) support Green Infrastructure by contributing to integrated goals

dealing with nature and biodiversity conservation and restoration, landscaping, etc.”

The current platform gathers information on NWRM at EU level. NWRM are green infrastructures applied to the water sector, which permit to achieve and

maintain healthy water ecosystems, and offer multiple benefits.
From this page you can find out more about NWRM definition, browse NWRM related concepts, look for individual NWRMs or select them by benefits,

access the practical guide that will help you find your way to implement NWRM, or directly access the different products: synthesis documents, catalogue of
measures, catalogue of case studies. For easy navigation, please consult the user's guide. If ,you would like to have an overview on what this website could

bring you, you can Access all main documents and datasets

You can also join us on LinkedIn and access the NWRM community of practice gathered on our discussion forum, and you can submit a case study...
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Table 7

Events observed at the green roof of the University of Genova (Italy) for the whole
green roof during the second phase of the monitoring campaign and percentage of
retained volume and peak flow reduction.

Building and Environment 45 (2010) 1890—-1904

Contents lists available at ScienceDirect Event Rain dE[][h Flow peak Retained Peak reduction
- . mm/dd mim Is volume [% %
Building and Environment lyyyy/mmy/dd] (mm] s} (%] [%]

20070526 9 No outflow 100 100

journal homepage: www.elsevier.com/locate/buildenv ZDU?II[UEII[EB ]2[4 No Dutﬂﬂw ]DD ]DU

2007/06/01 424 0.02 99 99

2007/06/05 412 131 41 87

Green roof energy and water related performance in the Mediterran  2007/08/08 13.2 No outflow 100 100
R. Fioretti®, A. Palla®* L.G. Lanza® P. Principi ® 2007/08/09—-10 14 <0.01 95 98.7
* Department of Energetics, Marche Polytechnic University, Via Brecce Bianche 1, Ancona, [taly EUU ?IIIDBIIIED ] 5.2 {D.D] 95 ggng

b Department of Civil, Environmental and Architectural Engineering, University of Genova, Via Montallegro 1, 16145 Genova, Italy ZDU?!UBJE] 32 E D U4 QE gg
P, bt mact 2007/09/27 28.6 0.02 99 99.6

__ _ _ S __ 2007/11/21 8 No outflow 100 100

et e et ey v onmgow 2007/11/22-23 1382 127 95 79

i e e o s s el i pupe T 2008/01/4-5 328 0.1 70 76

Accepted 1 March 2010 results are provided from two case studies, located in north-west and central Italy EDD SII[D] |” 1—=1 2 414 DE 15 B?

monitored green roofs on top of public buildings. The attenuation of solar radia

o o - 2008/01/16 40.4 09 4.6 78

Structural roof support 2008/02 /04 304 0.8 51 70

T 2008/03/9—10 232 0.16 81 94

amountof orasnic meteria 2008/04/9—11 35 0.1 93 96

2008/04/21 254 062 23 46

2008/06/17 35.6 12 19 77

Mean - - 68 89

Dev. Std. - - 37 15
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GREEN INFRASTRUCTURE

Rain gardens could save fish from toxic tire chemicals

Research finds that rain gardens can prevent more than 75-90% of 6PPD-quinone from entering streams bearing sensitive fish.

Green Infrastructure

Bioswale in Bushwick, Brooklyn

e



OYLIKA METPA KATAKPATHLHY NEPOY XE AXTIKEX MNMEPIOXEL

3N TEPLOCOTEPWV

EPOUNVLWV




OYLIKA METPA KATAKPATHLHY NEPOY XE AXTIKEX MNMEPIOXEL




DOYLIKA METPA KATAKPATHXHY NEPOY XE AXTIKEX MNMEPIOXEX

©
o
L0
o
=
=
(@)]
E,
o
4y
O

5 _

concrete paver porous concrete greened concrete greened concrete
with large joints paver paver paver




OYLIKA METPA KATAKPATHLHY NEPOY XE AXTIKEX MNMEPIOXEL

v
N
o
Q
v
>
0
Q
o
5
Q.
v
n)




DOYLIKA METPA KATAKPATHXHY NEPOY XE AXTIKEX MNMEPIOXEX

Roof Leader

Overflow Pipe
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Kallang river, Singapore
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Fig. 5. Conceptual model of landscape evolution in response to check dams, a) inasing
channel and newly placed porous rock check dams, b) initial accumulation of sediment
and establishment of vegetation, ¢) accumulation of sediment creating topographic high
regions that alter primary runoff pathways.

for accurately interpreting the process response to landscape treat-
ments. Further, in environments where high sediment loads and flash

d . d C, d o C h ch as
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Lycabettus Hill, Section C-C’

LYCABETUS H(LL
NATURE BASED SOLUT ION
B0 ENCINEERING
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DINoCOPIa AVTITTANUPLEIKOL XXESIQOCUOUL

1. O1 OUPPIEC ATTOPPOEG Eival PpLOIKOG TTOPOoC (natural
resource) Tov ormoiov o¢pEIAOLUE VA ATTOONKELTOLHE
Kal va eEKUETAAAELTOLHE Kal oxI amoPAnta (sewerage)
TA OTTOIA TTAPOXETELOVLHE apeoa mPog TNV EEA.

2. O0TE YIa oTayova ouPpI®V amoppo®V oTd SiKTua
AmooTPAYYIONG.
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