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* Urban challenges

* Reshaping green walls

» Contributions to circular economy
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Number of people living in urban and rural areas, World

Urban population

4 billion

Rural population

3 billion URBAN CHALLENGES:
* Food

2 billion :
* Transportation
* Housing

1 billion « \Waste
» Water
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Source: World Bank based on data from the UN Population Division OurWorldInData.org/urbanization « CC BY

Note: Urban populations are defined based on the definition of urban areas by national statistical offices.
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Share of people living in urban areas, 2020
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Source: UN Population Division (via World Bank) OurWorldinData.org/urbanization «+ CC BY
Note: Urban populations are defined based on the definition of urban areas by national statistical offices.

UN 2018 Revision of World Urbanization Prospects:
» 68% of the world population projected to live in urban areas by 2050
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IN THE EU

Average consumption of tap water per person

(drinking water in litres per day)*
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*includes usual household consumption (2014, 2015)

How will this be affected
by Climate Change?

Water scarcity affected 29% of the EU territory
during at least one season in 2019

Water scarcity”
affects at least

of Europeans

*It occurs where there are
insufficient water resources to satisfy
long-term average requirements
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Up to 75% of household
water consumption is
greywater

Low pollutanta load
High availability
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TECNICO WHAT TYPES OF GREEN WALLS CAN BE

LISBOA USED?

Green fagades Living walls

| | 7 N\ | |

=

- Wire type vegetated mats,
support system

o

pouch, planter,
pots

\_

Self-climbing hydroponic

systems
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Individual pots

RRIGATION PLANTER

SYSTEM
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OR DRIP
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Livewall.com

LISBOA Modular Living Walls

Smith Group JJR Reception Area

Livewall.com
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Interconnected pots
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Filling media

- Perlite

Coco coir

39 Expanded clay

= Vermiculite

275 Granulated
o2 cork
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Ecological Engineering 102 (2017) 625-635

Contents lists available at ScienceDirect

Ecological Engineering
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EI. SEVIER journal homepage: www.elsevier.com/locate/ecoleng

Green walls for greywater reuse: Understanding the role of media on @mssmk
pollutant removal

Veljko |Prodanovic?®*, Belinda Hatt”, David McCarthy?, Kefeng Zhang®, Ana Deletic?
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Cities, Monash University, 3800 Journal of Environmental Management 300 (2021) 113646
b Department of Civil Engineeril

Contents lists available at ScienceDirect

Journal of Environmental Management
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Check for

Evaluation of the influence of filter medium composition on treatment R
performances in an open-air green wall fed with greywater

Fulvio Boano|*™ ", Elisa Costamagna®, Alice Caruso?, Silvia Fiore ", Marco Chiappero?,
Ana Galvao ¢, Joana Pisoeiro ¢, Anacleto Rizzo ¢, Fabio Masi ¢

2 DIATI (Department of Environment, Land and Infrastructure Engineering), Politecnico di Torino, Corso Duca degli Abruzzi 24, 10129, Turin, Italy
b CleanWaterCenter@PoliTo, Politecnico di Torino, Corso Duca degli Abruzzi 24, 10129, Turin, Italy

© CERIS, Instituto Superior Técnico, Universidade de Lisboa, Av. Rovisco Pais, 1049-001, Lisbon, Portugal
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Science of the Total Environment 842 (2022) 156748

Contents lists available at ScienceDirect

Science o s
Total Environment

Science of the Total Environment

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

Green walls with recycled filling media to treat greywater L))
Check for

Ana Galvio **, David Martins °, Andreia Rodrigues b Maria Manso 2, Joana Ferreira °, .

Cristina Matos Silva ?

& CERIS, Instituto Superior Técnico, Universidade de Lisboa, Av. Rovisco Pais, 1049-001 Lisboa, Portugal

Y Instituto Superior Técnico, Universidade de Lisboa, Av. Rovisco Pais, 1049-001 Lisboa, Portugal



-[F%%go Plant species

N\
‘ Tall sedge (Carex appressa)

‘ Queen fern (Nephrolepsis obliterate)
\

‘ Tasman Flax Lily (Dianella tasmanica)

Irish spleenwort (Asplenium onopteris)
|

‘ Agapanthus (Agapanthus praecox)
|

‘ Giant Lily turf (Liriope muscari)
/
‘ New Zealand Flax (Phomium tenax)

,,,,,

‘ Creeping myoporum (Myoporum parvifolium)
Maidenhair fern
(Adiantum capillus-veneri)



TECNICO
L ISBOA Plant role

Aerial roots Root network entrapping

Preferential paths granulated cork filling media
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Science of the Total Environment 821 (2022) 153470

Contents lists available at ScienceDirect

Science «
Total Environment

Science of the Total Environment

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

Performance of a green wall (Total Value Wall™) at high greywater loading R)
rates and Life Cycle Impact Assessment =TS

Fida Hussain Lakho ®*, Asif Qureshi °, Laura De Donno Novelli %, Veerle Depuydt ¢, Teun Depreeuw ¢,
Stijn W.H. Van Hulle ?, Diederik P.L. Rousseau *

2 Laboratory for Industrial Water and Ecotechnology (LIWET), Department of Green Chemistry and Technology, Ghent University Campus Kortrijk, Sint-Martens Latemlaan 2B, B-
8500 Kortrijk, Belgium

Y Université du Québec en Abitibi-Témiscamingue (UQAT), 445 Boulevard de 'Université, Rouyn-Noranda, QC J9X 5E4, Canada

¢ Flanders Knowledge Center Water (Vlakwa), Leiestraat 22, B-8500 Kortrijk, Belgium

4 Muurtuin, Vandenpeereboomstraat 16, 2140 Borgerhout, Belgium

HIGHLIGHTS GRAPHICAL ABSTRACT

Total Value Wall (TVW) was subjected to
higher hydraulic and pollutant loads.
Higher hydraulic loads caused excessive
leakage.

Higher pollutant loads still resulted in
82% COD, 95% BODs and 90% TSS reduc-
tion.

Life cycle assessment (LCA) was per-

= Green wall (14.4 m?) imigated with tap water and chemical fertilizers
# Total Value Wall (14.4 m?) treating greywater (100 L.d")
= Total Vhlue Wall (6 ) treating greywater (63 L.d™)

Actual Case PM formation (kg PM:.» e) [
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Global wanniag (kg co o) |
Ozone formation (kg No, <) [

Water consumption (")
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= Green wall (14.4 ) imigated with tap water and chemical fertlizers

3 : Net Impacts after o T Ve Wl (6 vy Syt (0 LA
formed for different variants of the TVW. & compensating with Waterconsumprion ) [
+ LCA showed that grey water irrigation of insulation effect & P formasion (g PAG»eq)
the TVW is a sustainable technology. optimized pump encrgy Fossil depttion (RO

e —
Ozone formation (kg NO, eq)
~100E+03 6.00E+02 200E+02 2.00E+02 6.00E+02
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Article

Closing Water Cycles in the Built Environment through
Nature-Based Solutions: The Contribution of Vertical Greening
Systems and Green Roofs
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Figure 5. Long-time average standard evapotranspiration for vertical greening systems (VGS),
ETge™ (L/m? = mm) for the different expositions in the different cities together with precipitation P

(mm) (Meteonorm, 2021; for the years 2005-2019).
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