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Biodiversité et pandémies : quels liens ?



before 2020, I started with …

2016



Estimation 1,723 cases of 2019-nCoV at Wuhan 
(95% CI: 427 – 4,471)

12 January 2020



Une épidémie d’épidémies



Humans

An increasing number of outbreaks

Livestock

Wildlife



Increase of fungal diseases in plants and animals

Bat white-nose syndrome Amphibian cythrid Plant fungal diseases



Une planète globalisée



Air passengers Air freight

1,300 % increase 1970-2016 

Global trade and travels

Morand & Walther, 2020

Globalization of epidemics



Un dérèglement
climatique





Un élevage en croissance



Livestock and poultry increase
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(Morand & Lajaunie, 2017; données de Vaclav Smill, 2002)

A planet dominated by livestock and poultry
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A planet dominated by livestock and poultry

Increasing epidemics

Increasing biodiversity loss



=> Livestock and poultry health



Expansion de l’agriculture



https://doi.org/10.1038/s43016-021-00429-z

From 2003 to 2019, cropland area increased by 9%
(primarily due to agricultural expansion in Africa and
South America)

Impact of cropland (a) extension and (b) intensification 
on biodiversity

https://doi.org/10.1038/s41467-019-10775-z



Cropland expansion and climate change may exacerbate plant pathogen infection risks

https://doi.org/10.1038/s41558-021-01104-8

increasing outbreak risk

increasing invasion risk



Augmentation des impacts 
sur les eaux continentales, 
accroissement des 
barrages …



Only 37 per cent of rivers longer than 1,000 kilometres 
remain free-flowing over their entire length and 23 
per cent flow uninterrupted to the ocean

https://doi.org/10.1038/s41586-019-1111-9

Number of dams per country (38,000 georeferenced 
dams)

https://doi.org/10.1038/s41597-020-0362-5 

https://doi.org/doi:10.1038/nature09440

Evidence on the effect of dams on malaria transmission is mounting. 
African dams have been shown to cause at least 1·1 million malaria cases each year

80% of the world’s population is exposed to high levels of threat to water 
security, and habitats associated with 65% of continental discharge classified as 
threatened

https://doi.org/10.1038/s41598-021-92924-3



Déforestation et 
plantations commerciales



Zoonoses Vector-borne diseases

Forest cover

Oil palm

(Morand & Lajaunie 2021)



Une planète de plus en
plus urbaine



A more urban dominated planet (intertropical region)



Big cities, in high wildlife and livestock – poultry areas



Une biodiversité en crise





Biodiversity
(Mammal species richness)

Known infectious diseases (endemicity)

Outbreaks of infectious diseases

?

?

?

(Schipper et al. Science 2008)



High biodiversity

Species richness 

En
d

e
m

ic
 in

fe
ct

io
u

s 
d

is
e

as
e

s

High endemicity of infectious diseases

A positive biodiversity – disease richness



High biodiversity at  threat

Relative number of species at threat 
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Higher number of outbreaks!

A negative biodiversity – disease transmission



High biodiversity

Species richness 

En
d

e
m

ic
 in

fe
ct

io
u

s 
d

is
e

as
es

High endemicity of infectious diseases

High biodiversity at  threat

Relative number of species at threat 
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Higher number of outbreaks!



Transmission aux 
interfaces environnement
– faune sauvage –
domestique - humains



EcoHealth / New York Times 2012

Serge 
MORAND

Hot spots of emerging zoonotic diseases





Scaling and connection effects

Land conversion

Biodiversity loss
Deforestation
Agriculture intensification
Livestock expansion
Plantation expansion 

Globalization

Urbanization

Increasing trade

mobility

Infrastructure development

mobility

Roads
Dams
Mining

Global Pandemics

Local Emergence

Global change
Infectious diseases



One Health pour sortir des 
crises





In November 2020 at the Paris Peace Forum
FAO, OIE, UNEP and WHO create a multidisciplinary
One Health High-Level Expert Panel (OHHLEP) 
with the support of France and Germany



December 1st 2021







Merci


