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Biodiversity and cities : friends or ennemies ?

Some ideas for urban planning and public policies
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Directrice générale
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What is a city from a biodiverity perspective ?

=> city modifies natural ecosystems, species communities and
interactions between species

loss, degradation and
fragmentation of natural
habitats

increased soil sealing
heat islands,

water and air pollution,
noise,

light

introduction of invasive
alien species
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Mannahatta: A Natural History of New

Cities as driver of biotic homogenization

D= Eric W. Sanderson



F- Few species, highly flexible, adaptable, innovative
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Variations d’abondance des populations d’oiseaux en France
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Figure 5.24: Variation d’abondance des populations d’'oiseaux en France: plus d'espéces généralistes
au détriment des espéces spécialistes (adapté de Fontaine et al, 2020 [30]).



FRB Urbanisation impacts ecological interactions
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Current Opinion in Insect Science
Volume 52, August 2022, 100922
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‘ The effects of urbanisation on ecological

interactions
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F FRE Urbanisation modifies species richness and composition,
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but some species are winners

Urban Competition from -
developmenl and increased numbers of Chemicals Global climate
= ; e.g. pesticides, pollution change
intensification honey bee hives for (e.9. pe poluson) o
wild pollinators
Highly urbanized areas Public greenspace Domestic Allotments/
(high levels of impervious surface) (e.g. parks, amenity grassland gardens community gardens
Add llower plantings Increase greenspace Convert grass to Reduce mowing Increase area in cities
7)) and/or florally- areas within highly flowers/enhance frequency of to benefit flowers and
o) diverse green roofs urbanized areas grass with flowers lawnfturf-grass pollinators
z
‘E International, Effective knowledge exchange Pilant high diversity of Diverse vegetation Increase wild
b = national and local among scientists, practitioners, nectar- and pollen-rich including good unmanaged
8_ pollinator policies policymakers, planners and native and non-native shrubs and trees areas, including
Eﬁ. and strategies landscape architects plant species for pollinators native weeds
= Citizen science programmes and Increase bare ground Add trap nests for cavity
conservation projects for soil nesting species nesting bees and wasps
Current Opinion in Insect Science



(F.RB Light pollution is growing very rapidly the world, by
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an average of 6% per year, and in some regions,
darkness no longer exists




/(F.RB Anthropogenic environments increase infectious risk
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Fig. 3: Effects of land use on species abundance of mammalian and avian zoonotic
hosts and non-hosts.

Passariformes Chiroptera Rodentia Cetartiodactyla
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(F.RB Cities can encourage invasive species that threaten
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Tim S. Doherty, Alistair S. Glen, Dale G. Nimmo, Euan G. Ritchie, and Chris R. Dickman

PNAS October 4, 2016 113 (40) 11261-11265; first published September 16, 2016; https:/doi.org/10.1073
/pnas. 1602480113



FF.RB Ecological footprint of cities is not only a question of

— 75% of the land-
based environment
have been
significantly altered
by human actions

= Cities represent 3%
of the earth surface

spatial coverage

Figurs 3 &) Comparison of the main causes of extinction risk in the Americas.

When a species is threatened by more than one cause, all causes were included to calculate the proportion.
Source: Data from IUCN Red List threat classification, IUCN (2017).

NORTH AMERICA MESOAMERICA
CARIEBEAN SOUTH AMERICA
[ Residential & commercial development | Biological resource use I Fallution
Agriculturs & squaculure I Human intrusions & disturbance I Geclogical events
.Energypmd.l::tiun&rri‘l'rg . Matural system modifications . Climate change & severe weather

B Tranzporation & senvice comidors B invasive & other problematic spacies, genes & dissases B Cthers



/(F.RB Consumption, the first indirect factor of impact on
biodiversity
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Cities as a solution for biodiversity conservation
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From Bottleneck to Breakthrough: Urbanization

and the Future of Biodiversity Conservation &
Eric W Sanderson 2%, Joseph Walston, John G Robinson

BioScience, Vfolume 68, Issue 6, June 2018, Pages 412-426, https://doi.org/10.1093/biosci
/biy039
Published: 22 April 2018

The end of population growth
The end of poverty
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F- Cities as a solution for biodiversity conservation
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From Bottleneck to Breakthrough: Urbanization
and the Future of Biodiversity Conservation &
Eric W Sanderson 2%, Joseph Walston, John G Robinson

BioScience, Vfolume 68, Issue 6, June 2018, Pages 412-426, https://doi.org/10.1093/biosci
/biy039
Published: 22 April 2018

Conservation during bottleneck Conservation after the
breakthrough

Protect threatened elements of biodiversity Restore surviving elements of
biodiversity

Establish protected areas as bastions of the wild Manage protected areas as source

sites for rewilding

Leverage rural-to-urban migration to reshape threats to Leverage urban-to-rural support for
biodiversity and reduce poverty conservation
Contribute to safe, livable, and sustainable cities Deconstruct infrastructure that is no

longer needed

Enact regulation to limit destructive natural-resource Enact economic measures to shape
. extraction and pollution consumption



F- Nature based solution : air pollution remediation
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Atmospheric Pollution Research
Volume 12, Issue 1, January 2021, Pages 36-45

Assessment of foliar dust particle retention
and toxic metal accumulation ability of’
fifteen roadside tree species: Relationship
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Surmortaliteé (%)

/( F.RB Nature based solution : Trees for cooling cities

POUR LA RECHERCHE
SUR LA BIODIVERSITE

15
Europe du Sud (63 villes) _
104
5 -
0_ 3 = =
_5 mlmlmlmlml ]mlmlmlmlml
SRARE S8/RARS
o o o o o o o 9o o o
NN NN NN NN
b Y d * v ’
RCP2.6 RCP4.5




: The many benefits provided by the Cheonggyecheon
FRS River Restoration
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space for recreation and recuperation

reduced particulate pollution

tourism

flood protection areas for wildlife and biodiversity

' reduced urban heat-island effect



F FRB Restoring biodiversity has great effects on microbiota
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Biodiversity intervention day-cares Standard day-cares
A) Day 28

Long-term biodiversity intervention shapes
health-associated commensal microbiota
among urban day-care children

Marja |. Roslund 2, Riikka Puhakka ® Noora Nurminen h, Sami Oikarinen b, Nathan Siter €, Mira
Grénroos %, Ondiej Cinek 4, Lenka Kramna 9, Ari Jumpponen & Olli H. Laitinen 2, Juho Rajaniemi ¢,
Heikki Hyaty ®, Aki Sinkkonen © 2 &

the ADELE research group’

B) Year one
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Pr FRE  Restoring biodiversity has great effects on mental health
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Types and characteristics of urban

and peri-urban blue spaces having
an impact on human mental health
and wellbeing: a systematic review

Types and characteristics of urban
and peri-urban green spaces having
an impact on human mental health
and wellbeing: a systematic review
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health mental mental with life life wellbeing outcomes stress stress behaviour | activity
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Thank you for your attention !



