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Impacting figures

Sustainable urban ecosystem

Nature-Based Solutions
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36.8 billion tons of global gas emissions in the world in 2018

(Science Advisory Group to UN Climate Action Summit 2019 report)

Climate change

1900-now

+ 1,4°C

now-2100

+ 3-5°C

3
Source: IPCC 2019 report
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Consequences

In June 2019, France experienced

46 °C for the first time in its history

72,843 fires

in Brazil this year

Sources : IPCC report 2019; Météo France



Biodiversity

Between 1970 and 2012, the evolution of WWF’s Living Earth Index which measures world

biodiversity shows a 58% reduction of vertebrates populations abundance. (WWF, 2019)

1 000 000 animal and vegetal species are

endangered. (IPBES, May 2019)
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Some figures:

world hunger

Although global food production can meet 1.5

times the food needs of 7.6 billion people,

1/3 people don’t eat enough

30% of food is lost or wasted

If we continue to waste so much and over-consume, we will

have to double the world’s agricultural production to feed the

9 billion people in 2050.
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Source: WWF, 2019



Some figures: social

7.6 billion people 

50% living in the cities

20191945

2.1 billion people 

11 billion people

2100

2050

⅔ of the population live 

in the city

increase of 20% to 30% of 
drinking water request by 

2050 

Humans, a species of lightning growth

7 Source: Science Advisory Group to UN Climate Action Summit 2019 report



These phenomena are amplifying
faster than ever. 

What solutions can we find?
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Sustainable development

“A development which satisfies the needs of

the present without compromising the

capacity of future generations to answer

their own needs, and guaranteeing the

balance between economic growth, care for

the environment and social well-being.”

9 Source: Bruntland report
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Sustainable 

development
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Source : Sustainable development goals, 
UN’s website



Working scale: urban areas

A city is an ecosystem.

Biotope

Biocenosis

Ecosystem

12 Source: IUCN, Panorama des services écologiques rendus par les milieux naturels en France vol. 2.3

Urban ecosystem = all the areas where:

● human buildings are presents

● surface of buildings >> natural surface
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Urban ecosystem

Source : Caroline Ronde, La complexité des relations d’une ville avec son environnement - Ecosystème urbain, Synergiz
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Ecological functions Ecosystem services

Biological processes allowing the 
functioning and maintenance of the 
ecosystem

Human benefits from the biological 
processes

Ecocentric view Anthropocentric view

Source : E. Blanchart, S. de Tourdonnet, Lien entre Services Écosystémiques et Fonctions écologiques, UVED



Ecosystem services
4 categories of ecosystem services :

➔ Supporting 
Creating basic conditions for the development  of life on 
Earth (soil formation, primary production...)

➔ Provisioning
Production of marketable goods (food, drinking water, 
fuel…)

➔ Regulating
Regulation of natural phenomena (flood risks, climate…)

➔ Cultural
Heritage, aesthetics, education, religion...

16 Source : E. Blanchart, S. de Tourdonnet, Lien entre Services Écosystémiques et Fonctions écologiques, UVED



Examples of
Ecological Functions

Water retention

Biomass production

Hosting biodiversity

Source of raw 
material

Source : over-blog.com

Gas exchange
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Ecological Functions Ecosystem services UN Goals

Regulating services

Providing services

6. Clean water and 
sanitation

13. Climate action

2. Zero hunger
3. Good health and well 

being

12. Responsible 
consumption and 

production

11. Sustainable cities and 
communities

Water retention
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Erosion

Flood
Source : K. Adhikari, A.E. Hartemink(2015) Linking soils to 
ecosystem services — A global review, Madison : Geoderma 
262 (2016) 101–111



Ecological Functions Ecosystem services UN Goals

Regulating services

Providing services

Supporting services

Cultural services

6. Clean water and 
sanitation

13. Climate action

10. Reduced inequalities

16. Peace, justice and 
strong institutions

2. Zero hunger

4. Quality education

3. Good health and well 
being

12. Responsible 
consumption and 

production

11. Sustainable cities and 
communities

15. Life on land 14. Life below water

Water retention

Biomass production

Hosting Biodiversity

Gas exchange

Source of raw 
material

19
Source : K. Adhikari, A.E. Hartemink(2015) Linking soils to ecosystem services — A global review, Madison : Geoderma 262 (2016) 101–111



To face those challenges we can take 

advantage of what nature already offers
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Nature-based solutions

Actions to protect, sustainably manage, and 

restore natural or modified ecosystems, that 

address societal challenges effectively and 

adaptively, simultaneously providing human 

well-being and biodiversity benefits.

21 Source: IUCN



- Lower footprints of chemical and physical 

activities

- Lesser material and energy use, 

- Wildlife production and protection
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- Well being

- Social activities

- New employment

- New use of the building 

budget

- Need more research

Positive effects of NBS



Some examples
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VertEco

Aquaponics 

Wastewater treatment
by plants

Plants/fish production

La Caverne

Underground 
mushroom/chicory 

production.

Sources: lacaverne.co, FAO, Verteco.com
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Some gaps remain on the ecological level in urban areas



Thank you for your attention !

27 https://www.bouygues-construction.com/blog/fr/construire-durablement/solutions-durables-ville-de-demain-pollutec-2016/



Bibliography

28

Ecosystem services and ecological functions definition: E. Blanchart & S. de Tourdonnet, Lien entre Services 
Ecosystémiques et Fonctions écologiques, UVED (Université Virtuelle Environnement et Développement Durable) 
website : 
supagro.fr/ress-pepites/servicesecosystemiques/co/ServicesEcosystemiques.html
supagro.fr/ress-pepites/processusecologiques/co/ServicesFonctions.html

Link between ecological functions and ecosystem services: K. Adhikari, A.E. Hartemink, Linking soils to ecosystem 
services — A global review, 2015, Madison : Geoderma 262 (2016) 101–111

Sustainable Development Goals, United Nations website : 
https://www.un.org/sustainabledevelopment/sustainable-development-goals/

Urban ecosystem definition: Grimm N.B., Baker L.J., Hope D. (2003) An Ecosystem Approach to Understanding Cities: 
Familiar Foundations and Uncharted Frontiers. In: Understanding Urban Ecosystems. Springer, New York, NY 

Automate vertECO, alchemia-nova, 2017, website of alchemia nova :  https://www.alchemia-
nova.net/projects/automate-verteco/

C. Somerville and co., Small-scale aquaponic food production, Integrated fish and plant farming, Food and 
Agriculture Organization of the United Nations, 2014, pages 4-5 : 
http://www.fao.org/3/a-i4021e.pdf

https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.alchemia-nova.net/projects/automate-verteco/
http://www.fao.org/3/a-i4021e.pdf


Bibliography

29

J. Yeung & A. Alvarado,  Brazil's Amazon rainforest is burning at a record rate, research center says, CNN, 21/08/2019 : 

https://edition.cnn.com/2019/08/21/americas/amazon-rainforest-fire-intl-hnk-trnd/index.html

Actualités Météo France,  http://www.meteofrance.fr/actualites/74345599-c-est-officiel-on-a-atteint-les-46-c-en-france-en-juin

WWF France, Alimentation, Favoriser des systèmes alimentaires durables (food-linked actions), 2019 :
https://www.wwf.fr/champs-daction/alimentation

WWF France, Vie sauvage, Sauver les espèces emblématiques menacées, (wildlife-linked actions), 2019 :
https://www.wwf.fr/champs-daction/vie-sauvage

United Nations, UN Water :
https://www.unwater.org/publications/world-water-development-report-2019/

La Caverne, website (2017) : 
https://lacaverne.co/concept-la-caverne/

IUCN (International Union for Conservation of Nature), Nature-based Solutions, website of IUCN (2019) : 
https://www.iucn.org/commissions/commission-ecosystem-management/our-work/nature-based-solutions

https://edition.cnn.com/2019/08/21/americas/amazon-rainforest-fire-intl-hnk-trnd/index.html
http://www.meteofrance.fr/actualites/74345599-c-est-officiel-on-a-atteint-les-46-c-en-france-en-juin
https://www.wwf.fr/champs-daction/alimentation
https://www.wwf.fr/champs-daction/vie-sauvage
https://www.unwater.org/publications/world-water-development-report-2019/
https://lacaverne.co/concept-la-caverne/
https://www.iucn.org/commissions/commission-ecosystem-management/our-work/nature-based-solutions

