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PRESENTATION STRUCTURE
• Introduction and critical issues:

• Biodiversity: What is it? What are its values? How it is measured?

• Biodiversity hot spots and population growth, habitat loss and 
fragmentation and mass extinction

• Biodiversity functions and urban biodiversity: Ecosystem services, 
Urban green infrastructure

• Solutions and visions:

• Learning from ecology, from nature and from the past

• Land sharing or land sparing? Reconciliation ecology 

• Acting at the small and city scales:

• Biodiverse green roofs

• Plant species selection: plant sociological approach, interactive 
databases

• Habitecture

• Animal city



BIODIVERSITY (BIOLOGICAL DIVERSITY)

What is it?

• Number of species or species richness = number of species in an area and 

their relative abundance (Pielou, 1977).

• Variability among living organisms from all sources including, inter alia, 

terrestrial, marine and other aquatic ecosystems and the ecological 

complexes of which they are part: this includes diversity within species, 

between species and of ecosystems (CBD, 1992).

• Three-fold definition: ecological diversity, genetic diversity, and organismal 

diversity (Gaston & Spicer, 1998). 



BIODIVERSITY (BIOLOGICAL DIVERSITY)

Which values does biodiversity have?

• Ecosystemic

• Genetic

• Social

• Economic

• Scientific

• Educational

• Cultural

• Recreational

• Aesthetic.



ALFA, BETA & GAMMA DIVERSITY

How is biodiversity measured and evaluated?

•  = local species richness for single sites 

(average diversity of habitats)

•  = regional species richness (changes in 

diversity between sites or in habitats within 

the landscape)

•  = changes between sites at geographical 

scales (landscape).

• Species turnover = degree to which 

species replace other species at different 

sites.

It can measured at any spatial scale ranging from microsites and habitat 

patches to the entire biosphere (DeLong, 1996).

http://webspersoais.usc.es/persoais/andres.baselga/beta.html



BIODIVERSITY HOT SPOTS &...

Why is the human population growth a treat?

• E.g. “The Mediterranean Basin is one of the 

world’s richest places in terms of animal and plant 

diversity. This diverse region, with its lofty 

mountains, ancient rivers, deserts, forests, and 

many thousands of islands, is a mosaic of natural 

and cultural landscapes, where human civilization 

and wild nature have coexisted for centuries.”
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The 2008 Review of The IUCN Red List of Threatened Species. IUCN Gland, Switzerland. 



…THE BUILT ENVIRONMENT

Where will people live in future?
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BIODIVERSITY LOSS

What are we making to Nature?

• Species extinction rate  1,000 

times over background rates 

typical over the planet’s history

• 10–30% of mammal, bird, and 

amphibian species are 

currently threatened with 

extinction

Conservation Biology, Volume 29, No. 2, 452–462

DOI: 10.1111/cobi.12380



HABITAT FRAGMENTATION

What does it happen while our cities spread?

From Saarinen, E., 1943. The city: its growth, its decay, its future. MIT press, 

Cambridge. Graphic elaboration Chiara Catalano

London

• Fewer species are able to persist in a 

number of small habitat fragments with 

respect to those occurring in the original 

non-fragmented habitat

• Possible species extinction
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ECOSYSTEM SERVICES

Why is biodiversity so important?

• Maintaining life sustaining 

systems of the biosphere

• Providing essential services 

such as food, fuel, clothes 

and medicine

• Providing purification of 

water and air, prevention of 

soil erosion, regulation of 

climate, pollination of crops 

by insects

• etc.

http://www.wwf.eu/what_we_do/biodiversity/



URBAN GREEN INFRASTRUCTURE

What does contribute to Urban Biodiversity?

Graphic elaboration Chiara Catalano



BIODIVERSITY / URBANITIES

Is it possible to reconcile human development with 

Nature?

https://www.prohandmade.ru/other/ptichij-gorod/

London Fieldworks, Spontaneous City
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BIODIVERSITY / URBANITIES

What can we learn from 

ecology?

• Bringing the scientific knowledge into 

the design process to create habitats 

for ecological communities in cities

• Ecosystem design 

• Ecological engineering



BIODIVERSITY / URBANITIES

What can we learn from nature (Habitat analogues)?

I go to nature every day for inspiration in the day’s work. I follow in building the principles 

which nature has used in its domain (Frank Lloyd Wright) 



BIODIVERSITY / URBANITIES

What can we learn from the past?



BIODIVERSITY / URBANITIES

What can we learn from the past?

• Green cities of tomorrow, 

Ebenezer Howard 1898

• The biophilia hypothesis 

E.O. Wilson 1984

• Biophilic city, Timothy 

Beatley 2010
Eden, Bosch 1500

Letchworth Garden City, 1903

https://heritagecalling.com



BIODIVERSITY / URBANITIES

Land Sparing or Land Sharing?

• Intensification of urban systems to 

increase housing density

• small tracts of natural or semi-

natural habitat patches like 

parks and forest patches

• Urban extensification characterized 

by sprawling suburbanization

• less concentrated, more 

distributed green space, often 

predominantly in the form of 

backyard or streetscape 

vegetation

Urban sprawl, wiki



BIODIVERSITY / URBANITIES

Is it possible to reconcile human development with 

Nature?

• Reconciliation ecology

• How to modify and diversify 

anthropogenic habitats so that 

they harbor a wide variety of wild 

species (Rosenzweig, 2003)

• Reconnecting people with nature

• Recovering degraded habitats

• Restore ecosystem service

https://www.prohandmade.ru/other/ptichij-gorod/

London Fieldworks, Spontaneous City



ACTING AT THE SMALL SCALE

The building

• Habitecture

Foto Dusty GadgeChartier Dalix Architects

• Biodiverse green roofs



BIODIVERSE GREEN ROOFS

The secret power of green roofs: multifunctionality

https://www.zinco-usa.com/benefits/ecological_benefits.php

Isn’t it against all 

logic, if a whole urban 

surface remains 

unused, missing the 

dialogue with the 

stars? 

(Le Corbusier, 1930)

https://www.zinco-usa.com/benefits/ecological_benefits.php


BIODIVERSE GREEN ROOFS

Design principles



BIODIVERSE GREEN ROOFS

Design principles



BIODIVERSE GREEN ROOFS

Plant species selection
Plant material classes according to the SIA 

312:2013 based on provenance of seed 

sources 
Clas

ses
Plant species provenance

1 Seeds collected locally (from donor 

meadows) and transferred with hay 

containing seeds and/or obtained 

from threshed hay
2 Swiss eco-types of the same 

biogeographic region
3 Swiss eco-types of wild species 

without any regional specification
4 Plant material with any specific 

characteristics

Ibáñez, J. J., Zinck, J. A., & Dazzi, C. (2013). Soil geography and diversity of 
the European biogeographical regions. Geoderma, 192, 142-153.



BIODIVERSE GREEN ROOFS

Seed mixtures and/or hay from donor meadows



BIODIVERSE GREEN ROOFS

Where and how to find donor meadows

• Regio Flora

https://www.regioflora.ch/de/startseite-de/



BIODIVERSE GREEN ROOFS

Moos Water Filtration Plant
• Location: Zurich

• Surface: 21.000 m2

• Year of construction: 1914



BIODIVERSE GREEN ROOFS

Stücki Shopping Center
• Location: Basel

• Surface: 38.000 m2

• Year of construction: 2009



BIODIVERSE GREEN ROOFS

BVB Wiesenteppich
• Location: Basel

• Surface: 8000 m2

• Year of construction: 2010



PLANT SPECIES SELECTION

How to select the right plant species assemblage

• Plant sociological approach 

(Catalano et al. 2013)

• Plant sociology or phytosociology is 

a subdiscipline of plant ecology that 

classifies the co-occurrence of plant 

species in communities, namely:

• Associations (-etum),

• Alliances (-ion), 

• Orders (-etalia), 

• Classes (-etea). 

Josias Braun-Blanquet (1884–1980).



PLANT SOCIOLOGICAL APPROACH

Natura 2000 Habitat screening

Habitat Code: 6110
Rupicolous calcareous or basophilic 
grasslands of the Alysso-Sedion albi

http://natura2000.eea.europa.eu/

Habitat Code: 6210
Semi-natural dry grasslands and scrubland facies on calcareous
substrates (Festuco-Brometalia) (* important orchid sites)

Habitat Code: 9260
Castanea sativa woods

Habitat Code: 3150
Natural eutrophic lakes with Magnopotamion
or Hydrocharition - type vegetation



PLANT SOCIOLOGICAL APPROACH

Alysso-Sedion albi [6110]

http://www.vnr.unipg.it/habitat/index.jsp

https://www.infoflora.ch/it/



Alysso-Sedion albi [Habitat Code: 6110]

PLANT SOCIOLOGICAL APPROACH

Stefan.lefnaer

Isidre blanc

Bernd Haynold

HermannSchachner

Franz Xaver

Isidre blanc

https://commons.wikimedia.org/wiki/User:Stefan.lefnaer
https://commons.wikimedia.org/wiki/User:Isidre_blanc
https://commons.wikimedia.org/wiki/User:BerndH
https://commons.wikimedia.org/wiki/User:HermannSchachner
https://commons.wikimedia.org/wiki/User:Franz_Xaver
https://commons.wikimedia.org/wiki/User:Isidre_blanc


http://gievidencebase.botanicgardens.sa.gov.au/

PLANT SPECIES SELECTION

Interactive databases

http://plantselector.botanicgardens.sa.gov.au/



INTERACTIVE DATABASES

Species screening



INTERACTIVE DATABASES

Species screening



HABITECTURE

Architecture for wildlife

The integration of habitat for other species 

into structures designed for human purposes

(J.B. MacKinnon, 2013)

https://www.uni-kassel.de

http://geography.utoronto.ca



HABITECTURE

Biodiversity School and Gymnasium

http://www.chartier-dalix.com/project/groupe-scolaire-de-la-biodiversite-et-gymnase-a-boulogne-billancourt-92/



BIODIVERSITY SCHOOL AND GYMNASIUM

The Habitat wall 

http://www.chartier-dalix.com/project/groupe-scolaire-de-la-biodiversite-et-gymnase-a-boulogne-billancourt-92/



The Habitat wall 

BIODIVERSITY SCHOOL AND GYMNASIUM



THE CITY SCALE

http://www.abitare.it/it/habitat/urban-design/2016/04/09/milano-animal-city/?refresh_ce-cp

Animal City



HUMANS / BIODIVERSITY

Is this glass 
half full or 

half empty?

It is full, but of 
two different 

elements.

Is an “ecological aesthetic” possible?
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Thank you! Danke! Grazie!
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