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

11 January 2020, official announcement by WHO



Une épidémie d’épidémies
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Increase of fungal diseases in plants and animals

Bat white-nose syndrome Amphibian cythrid Plant fungal diseases



Une planète globalisée
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1965: globalization of epidemics

Covid-19

Globalization of epidemics

(Morand & Walter, resubm)
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1,300 % increase 1970-2019 

Global trade and travels Globalization of epidemics

Covid-19

Covid-19



Eigenvector centrality is a basic 
extension of degree centrality, 
which defines centrality of a node 
as proportional to its neighbors’ 
importance.

Centrality in outbreak sharing
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Centrality in outbreaks vs 
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First cases of Covid-19 vs
centrality in air routes
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Mpox  (Monkeypox)



Un élevage en croissance





(Morand & Lajaunie, 2017; données de Vaclav Smill, 2002)

A planet dominated by livestock and poultry



Chicken density

Pig density

Cattle density

Wild species at threat

Oubreaks of zoonoses



Sources of live swine imports into Mexico

expansion of IAV diversity in swine was resulting from long-
distance live swine trade

The spread of influenza A virus in a globalized word



Déforestation et 
plantations commerciales



Zoonoses Vector-borne diseases

Forest cover

Oil palm

(Morand & Lajaunie 2021)



CAS-CNRS Virtual Institute on Biodiversity – November 2024

Biodiversity in crisis





Loss of biodiversity                              increase in non-communicable diseases

Biodiversity loss and non-communicable diseases



Nature Plant, 2018
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(Schipper et al. Science 2008)



High biodiversity

Species richness 

En
de

m
ic

 in
fe

ct
io

us
 

di
se

as
es

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



Usage des terres



Artificial land Cropland Grassland

Tree plantation Cattle Red List Index

Zoonoses

Vector-borne

Latitudinal gradient and change



A synthesis using Structural Equation Modelling

Drivers of outbreaks:

Livestock / Poultry
Biodiversity at threat <- Pigs / chickens / cropland

Mitigation of outbreaks:

Biodiversity

Grassland



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



Transmission aux 
interfaces environnement 
– faune sauvage –
domestique - humains



Time line of the emergence of CoVs in people or livestock over the past millennium. 



EcoHealth / New York Times 2012
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Hot spots of emerging zoonotic diseases





Science-policy dialogue



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



1. A definition of the One Health

One Health High-Level Expert Panel (OHHLEP), (2022) One Health: A new definition for a sustainable and healthy future. PLoS Pathog 18(6): e1010537.





2. A definition of prevention of zoonotic spillover to humans





Meilleures options 

Gestion du risque
Gestion de la biodiversité et zoonoses

L’approche One Health 

Evaluation des impacts pour la santé

Infrastructures urbaines vertes

Conservation des forêts pour la santé
Conservation des écosystèmes

Conservation et restauration des 
mangroves pour la santé

Restauration des écosystèmes

Bassins versants, eau et santé
Planning et gouvernance



Merci !
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