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Biodiversity and Health



The great acceleration of 
epidemics



Humans

Une augmentation des épidémies

Livestock
Wildlife



Increase of fungal diseases in plants and animals

Bat white-nose syndrome Amphibian cythrid Plant fungal diseases



Climate change





Livestock expansion



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

A planet dominated by livestock and poultry

Increasing epidemics

Increasing biodiversity loss



Agriculture expansion



 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



Forest loss and plantation 
expansion



Zoonoses Vector-borne diseases

Forest cover

Oil palm

(Morand & Lajaunie 2021)



Increasing biodiversity loss





Sad news from the Anthropocene

Increasing human appropriation on biological productivity is leading to a major 
biodiversity crisis 



Biodiversity
(Mammal species richness)

Known infectious diseases (endemicity)

Outbreaks of infectious diseases

?
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(Schipper et al. Science 2008)



High biodiversity

Species richness 
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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
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High endemicity of infectious diseases

High biodiversity at  threat
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Higher number of outbreaks!



Transmission at the 
interface



EcoHealth / New York Times 2012

Serge 
MORAND

The fabric of pandemics





An urban-dominated 
planet



A more urban-dominated planet (intertropical region)



Big cities, in high wildlife and livestock – poultry areas



A globalized planet



Air passengers Air freight

1,300 % increase 1970-2016 

Global trade and travels

Morand & Walther, 2020

Globalization of epidemics



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



The great increase of non 
communicable diseases



Loss of biodiversity                              increase in non-communicable diseases

Biodiversity loss and non-communicable diseases



2012



Nature Plant, 2018



2018



Getting out of the crises



December 1st 2021

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











PREZODE Initiative
(PREventing ZOonotic
Disease Emergence)

Officially launched in January 2021 at the One Planet Summit



Succeeding One Health through 
resilient territories: healthy 
ecosystems for healthy people

Planning thinking

Scenario thinking

Theory of change

Learning system





Thank you


