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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
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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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‘_e‘f;wu Natural Water Retention Measures

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.

a Dalzk Qg Dz J ¢

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.

e

Green Infrastructure

Bioswale in Bushwick, Brooklyn
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