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Une augmentation des épidémies
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a Increase of fungal diseases in plants and animals
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Climate Change
and Global Health

Edited by Colin D. Butler

Climate change




www.thelancet. Vol 398 October 30, 2021
The 2021 report of the Lancet Countdown on health and e

climate change: code red for a healthy future
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Figure 8: Change in climate suitability for infectious diseases
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Livestock and poultry increase
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A planet dominated by livestock and poultry Increasing biodiversity loss
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From 2003 to 2019, cropland area increased by 9%
(primarily due to agricultural expansion in Africa and
South America)
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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

a b

increasing outbreak risk

increasing invasion risk

Pathogen tumover
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Pathogen turnover

https://doi.org/10.1038/s41558-021-01104-8
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Outbreaks of Vector-Borne and

Zoonotic Diseases Are Associated
With Changes in Forest Cover and
Oil Palm Expansion at Global Scale
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Increasing biodiversity loss

LIVING PLANET
REPORT 2020

BENDING THE CURVE OF BIODIVERSITY LOSS




Number of species
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Living Planet Index

Biodiversity is declining at different rates in different places

The global LPI does not give us the entire picture - there are differences in
abundance trends between regions, with the largest declines in tropical areas.

In 2019, the landmark IPBES global assessment
on the state of biodiversity divided the world into
different geographic regions (Figure 3) in order
to complete regular and tumely of

scale of regions and sub-regions, rather thana

global approach, also allows for 2 more focused

‘way of monitoring progress towards targets
under the

biodiversity, ecosystem services, their linkages,
threats, and the impacts of these at regional and
sub-regional levels'. Using 2 smaller spatial

Figure 3: The Living Planet
Index for cuch IPBES region:
1070 10 2016*

The white line shows the bndex
rulers and the shaded arvas

e present the statistwd cortaingy
surrounding the trend (95%).

Al iatioes are weighted by spcies
richness, giving specic-rich
Fasumunmic grosps in terreatriol and
freshuater sustems more wekiht
than grvups with fewsr pecies.
Sourer « WWF/ZSL (3030)=.

Ty

‘on Biological Diversity,

e —

including the Aichi Biodiversity Targets,
Sustainable Development Goals, and National
Biodiversity Strategies and Action Plans. In
2020, in order to align with IPBES, regional
Living Planet indices have been divided slightly
differently to previous years. Following the

i in Figure 3, all

) classificati
and freshwater populations within 2 country
were assigned to an IPBES region. In the case of

the Americas, this region was further subdivided
in two: North America, and Latin America and
the ica, the

and South America combined). Trends for each
species group are weighted according to how
many species are found in each IPBES region.
‘Threats to populations in each region are shown
on page 21, and detail behind the trends can be
found in the technical supplement.




Sad news from the Anthropocene

Increasing human appropriation on biological productivity is leading to a major

biodiversity crisis
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Known infectious diseases (endemicity)

Biodiversity
(Mammal species richness)

Outbreaks of infectious diseases
—_‘..‘:‘:-__v o -

(Schipper et al. Science 2008)



A positive biodiversity — disease richness

High biodiversity # High endemicity of infectious diseases
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A negative biodiversity — disease transmission

High biodiversity at threat # Higher number of outbreaks!

Relative number of
outbreaks

Relative number of species at threat



High biodiversity # High endemicity of infectious diseases

Endemic infectious
diseases

Species richness
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Higher number of outbreaks!

GWENAEL VOURC'H, FRANCOIS MOUTOU,
SERGE MORAND, ELSA JOURDAIN
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Transmission at the
interface

FAUNE SAUVAGE,

BIODIVERSITE ET SANTE,
QUELS DEFIS ?

SERGE MORAND, FRANGOIS MOUTOU,
CELINE RICHOMME, COORD.



The fabric of pandemics

omonrxron

Hot Spots for Emerging Diseases

Map shows an analysis of the
future fikelihood of infectious
diseases originating in widlie
thal have the potenial to
Infect humans.

SARS 4 severe viral respiratory infection that

Guickly spread from Chin Lo more than two dozen

countries. The outbreak was contained, and since
04 o new ases have been reparted-

ile virus A masquito-bome iiness that
causes symptorns in about a fith of those exposed. One in
150 becomes severely il with encephalits.

KEY: GREATER RISK

e, S

Factors in the analysis
included population density,
proximity to and variety of
vildife, and climate.

ANIMAL RESERVOIR Various birds, especialy robins n the U.S.

servom Horseshos bais.
FIRST HUMAN CASE West Nile district of Uganda, 1937 first ANIMAL RESERVOIR Horseshioe bats
U.S. case was in Queens in 1999.

s

FIRST HUMAN CASE Guangdong Province, China, 2093,
WHY T EMERCED Intemational ai trave) WHY Widlfe markets and trade; global travel

SUSCEPTIBLE HOSTS Humans; birds, especially crows: horses.

suscePTIBLE Humans, civets (nset. lefl)

@ Human Cases
@ wild Animal
Domestic Animal

ird flu A deady strain of the avian
influenza virus called HN1 has spread to
humans via contact with live: o dead poullry.
ANIMAL RESERVOIR Wid waterfow.

FIRST HUMAN CASE Hong Kong, 1997 1t
e-emerged widely in 2003 and 2004,

wHY Global expansion of intensive poultry
farming: contact with infected birds.

SUSCEPTIBLE. Humans, pauliry, cas.

H1N1 infl Astrain of HINL,
commanly called swine flu, kiled thousands and
infected millions in 2009, Humans in tum sprea
the disease 10 pigs, triggering a pandemic in
livestock.

ANIMAL RESERVOIR Waterfow and pis.

FIRST HUMAN casE Veracruz, Mexco, 2009 first
USS. case was in San Diego in 2009, H
“This hemorhagie fever is

why Livestock production (pigs and poullry); Ebola
among the most virulent known

contact with wild wate fow

SUSCEPTIBLE Humans, pigs,

patients must be sirictly fsolated.

ANIMAL RESERVOIR Varlous bats.

Nipah virus A highy lethal pathogen for
which there Is no cure or vaceine.
Human-to-hurman transmission has been
documented; nearly annual outbreaks in
Bangladesh since 2001 and two in India,

FIRST HUMAN CASE Yambuks region,
Zaire (now Demacralic Republic of
Congo), 1976.

wHY Contact with or eating infected

wildife, especially gorilas.
ANIMAL RESERVOIR Frut bats (above).

JSCEPTIBLE Humans, chimpanzees.
gorilias, duikers (small African FIRST HUMAN casE Sungal Nipah, Negri
antelopes, below right) Sembilzn, Malaysiz, 1998.

why Large-scale livestock production;

¥ presence of orchards on pig farms; date palm
sap harvest (eating contaminated sap is 2
significant cauise of infetion).

‘SUSCEPTIBLE Humans, pigs, horses, dogs, cats.

EcoHealth / New York Times 2012

AUSTRALIA

Hendra Virus 4 ciose relotve of "
the Nigah virus, it has Kled four peaple
and dozens of orses n Austalia.

ANIMAL RESERVOIR Fruil bats,

FIRST HUMAN GASE Hendra, a subLh
of Brisbane, Australia, 1994.

why Urban encroachment of wid
habitats.

‘susceptiBLE Humans, horses, dogs. 1

Humans ? Livestock

Peri-domestic

wildlife

X

Animal origins of human coronaviruses.

Genetically diverse

coronaviruses. Natural host Intermediate host Human host
: —_— ~» HCoV-NL63
’ —_— * HCoV-229¢
’ —_— + HCoV-0C43
, — * HCoV-HKU1
, —_— = SARS-CoV
, — ———» MERS-CoV

?
* SADS-CoV

: —

= Spilllover to intermediate hosts
= Mild infection
. Severe infection




Susceptibility of White-Tailed Deer (Odocoileus virginianus) to
SARS-CoV-2

“'Mitchell V. Palmer,® (' Mathias Martins,® Shollie Falkenberg,© Alexandra Buckley,® Leonardo C. Caserta,’ Patrick K. Mitchell,®

(Eric D. Cassmann,d Alicia Rollins,® Nancy C. Zylich,® Randall W. Renshaw,® Cassandra Guarino,® Bettina Wagner.® Kelly Lager,d Conﬁrmation Of COV]'_D-19 il'l Deer ill Oh.iO
“Diego G. Diel®

Food and Agriculture i 2 N
B'0) Organization of the OIP # WoridHeaIﬂ1
United Nations e * % Organization

FOR ANIAL HEALTH

SARS-CoV-2
in animals

CORONAVIRUS

Susceptibility of ferrets, cats, dogs, and other

:jus ffda i‘g ing domesticated animals to SARS-coronavirus 2
GLEWS Jianzhong Shi™*, Zhiyuan Wen™, Gongxun Zhong™, Huanliang Yang'*, Chong Wang'*, Baoying Huang®*,

Rengiang Liw', Xijun He, Lei Shuai', Ziruo Sun', Yubo Zhao', Peipei Liu?, Libin Liang', Pengfei Cui,
Jinliang Wang', Xianfeng Zhang®, Yuntao Guan®, Wenjie Tan?, Guizhen Wu?t, Hualan Chen't, Zhigao Bu™*{

Risk assessment

Article

First Description of SARS-CoV-2 Infection in Two Feral
American Mink (Neovison vison) Caught in the Wild

Jordi Aguilo-Gisbert 1, Miguel Padilla-Blanco !, Victor Lizana '3, Elisa Maiques 4, Marta Mufioz-Baquero !,
Eva Chillida-Martinez !, Jesus Cardells !** and Consuelo Rubio-Guerri 2-*

GLEWS+ TRIPARTITE RISK ASSESMENT FOR EMERGING THREATS AT THE ANIMAL, HUMAN, ECOSYSTEM INTERFACE
G i the St AV Gisbl L - - e
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A more urban-dominated planet (intertropical region)
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in high wildlife and livestock — poultry areas
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A globalized planet

0
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EXPLORATION
IN HISTORY AND
GLOBALIZATION

Edited by CATIA ANTUNES
and KARWAN FATAH-BLACK
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Global trade and travels (= Globalization of epidemics

1,300 % increase 1970-2016

World
Global patterns of outbreaks of infectious diseases
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Morand & Walther, 2020



Scaling and connection effects

Global change
g Infectious diseases

Global Pandemics

Globalization Increasing trade

Land conversion

Biodiversity loss
/ii Deforestation

Agriculture intensification
mobility T Livestock expansion
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HOW OUR HEALTH DEPENDS
ON BIODIVERSITY

Eric Chivian M.D. and Aaron Bemstein M.D., M.P.H.

The great increase of non
communicable diseases

WL CENTER for HEALTH and the
4§ GLOBAL ENVIRONMENT
E)




Biodiversity loss and non-communicable diseases
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Living Planet Index
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Environmental biodiversity, human microbiota,

and allergy are interrelated

2012

llkka Hanski®", Leena von Hertzen®, Nanna Fyhrquist®, Kaisa Koskinen?, Kaisa Torppa®, Tiina Laatikainen®, Piia Karisola®,
Petri Auvinend, Lars Paulin®, Mika J. Makela®, Erkki Vartiainen®, Timo U. Kosunen', Harri Alenius®, and Tari Haahtel~?-?
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Vegetation diversity protects against childhood
asthma: results from a large New Zealand birth
cohort

Geoffrey H. Donovan! Female — 7??.
Mother never smoked %
Maother no high-school qualifications R
Low birth weight - —_—r
Premature birth - ﬁ‘=’jﬁ=—

Mumber of antibicotic scripts

Number of children in family -
Alays lived in rural meshblock —
Natural land-cover types -

Exotic conifer —

Gorse

NDVI -

NDVI (prenatal to age 2)*

NDVI (age 3—18)"

] T
0.6 0.8 1 1.2 1.4

Odds ratio
< 4 sCripts & T scripts
< 10 scripts & Hospital diagnosis

Nature Plant, 2018



Urbanization and the gut microbiota
in health and inflammatory
bowel disease

Tao Zuo, Michael A. Kamm, Jean-Frédéric Colombel and Siew C. Ng
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Sortir des crises

One Health en pratiques

Sous la direction de
Sébastien Gardon, Amandine Gautier,

Gwenola Le Nao-l.:r L y— . G Etti n g ou t Of th e Cr is eés




Tripartite and UNEP In November 2020 at the Paris Peace Forum

support OHHLEP's FAO, OIE, UNEP and WHO create a multidisciplinary
. ags s One Health High-Level Expert Panel (OHHLEP)
geefalﬂlgluon of "One with the support of France and Germany

Joint Tripartite (FAO, OIE, WHO) and UNEP
Statement

One Health is an integrated, unifying approach that aims to sustainably balance and
optimize the health of people, animals and ecosystems.

It recognizes the health of humans, domestic and wild animals, plants, and the wider
environment (including ecosystems) are closely linked and inter-dependent.

The approach mobilizes multiple sectors, disciplines and communities at varying
levels of society to work together to foster well-being and tackle threats to health and
ecosystems, while addressing the collective need for clean water, energy and air, safe
and nutritious food, taking action on climate change, and contributing to sustainable
development.

December 15t 2021
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Nexus assessment

Thematic assessment of the interlinkages among biodiversity, water, food and health

®
The IPBES Plenary, at IPBES 7 (April/May 2019, Paris), adopted a new work programme (2019-2030; available here), l p es

following up on the first IPBES work programme 2014-2018.

This new work programme includes a thematic assessment of the interlinkages among biodiversity, water, food and
health (nexus assessment), which will examine the interlinkages among the sustainable development goals related
to food and water security, health for all, protecting biodiversity on land and in the oceans and combating climate
change.

Chapter 5.3: Options for delivering sustainable approaches to health

e Solutions that involve other sectors — water,
biodiversity, food, etc. — One Health, healthy planet

e Human health-related contributions from biodiversity
e Equity in accessibility to health-related benefits

e Linkages between biodiversity and disease
prevention (zoonoses) and their drivers (land-use
change, climate change, consumption, etc.)

e Covid-response options and the nexus
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Bridging the gap between policy and knowledge
on Biodiversity in Europe

.
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Call for experts on Biodiversity and Pandemics

Topic of evidence needs/request: Building on existing relevant work on research agendas and knowledge gap analysis,
identifying interdisciplinary research [and action] priorities that contribute to a strategic research agenda on Biodiversity and
pandemics addressing the critical interlinkages between relevant sectors needed to make future actions more effective.

Description: Eklipse is inviting applications from different fields of expertise to join an Expert Working Group (EWG ~ Read
the EWG's guidance note to learn more). This request was originally put forward by the European Commission’s
Directorate-General for Research and Innovation (EC-DG R&l) and is now also followed by a cross-sectoral consortium of
requesters, including the EC Directorates-General Agriculture and Rural Development (AGRI), Health Emergency
Preparedness and Response Authority (HERA), Environment (ENV), and key relevant stakeholders such as PREZODE
(Preventing Zoonotic Disease Emergence), One Health High-Level Expert Panel (OHHLEP), HERA project and Norwegian
Veterinary Institute (NRI).



&0 HERA

Health Agenda for Europe

EU Research agenda
for the Environment,
Climate & Health
2020-2030

Interim document

RG6. Support transformational change
approaches in environment and health:
transformational approaches are required
to address the environmental challenges;
they are based on interdisciplinarity and
include technical, political, economic and
ethical components.

RG1. Reduce the effects of climate
change and ecological degradation on
health: the identified research needs
concern the effects of climate change on
health, the role of biodiversity loss and the
possible impact of the degradation of
natural systems.

RG2. Eliminate environmental exposures
harmful to health: additional research is
required concerning a variety of stressors
including chemicals and chemical mixtures,
plastics, waste (also in relation to circular
economy), water contaminants, different
types of radiation and biological agents.

RG3. Promote healthy lives in
sustainable and inclusive societies: this
research goal covers a large number of
critical research needs concerning urban
and rural living, air pollution, mobility,
sustainable energy consumption,
occupational conditions including farming,
and ecosystem services for more
sustainable and inclusive societies.

Transformative change

(f Healthy planet-healthy lives-sustainable
societies

Diminishing exposures and impacts

Infrastructures, methods
Impact assessment

RG4. Improve health impact assessment
of environmental factors and promote
intervention research: this goal covers
methodologies  in  health  impact
assessment as well as the related social and
economic costs and methods for
implementation research.

RG5. Develop infrastructures and new

technologies for understanding
environmental impacts on health: robust
infrastructures and tools are critical for the
sustainability of research efforts in this field.
Such infrastructures include cohorts,
exposome, and  planetary  health
monitoring.



by et . PREZODE Initiative
PREZODE el . .
Preventing ZOonotic Diseasew [ : ' ¢ ; et - " (PREventlng Zoonotlc
N\ " | Disease Emergence)

French National Research
Institute o Sustainable
Development

m Figure 1. Circulation et transmission des virus Ebola dans un socio-écosystéme forestier : (1) chauves-souris (2) espéces sauvages
(3% contacts entre 'Homme et la faune sauvage (4) communautés humaines.

Institut de Recherche © D. Guard-Lavastre/Cirad, d'aprés CDC : http://www.cdc.gov/vhf/ebola/resources/virus-ecology.html
pour le Développement
FRANCE




IHIL

resilient territories: healthy
ecosystems for healthy people

United Nations :
Educational, Scientific and -«
Cultural Organization -«

UNESCO Biosphere
Reserves

al Diversity,

oty

Planning thinking
Learning system

Scenario thinking

Theory of change

Succeeding One Health through

Collaboration,

Learning,

and Multi-Level

Governance

PLANNING

A) Involve all stakeholders in the planning and design process,
including users, caregivers and healthcare staff, to ensure their needs

and concerns are considered. Multiple perspectives help to maximise the
value of the garden'

B) Identify users’ cultural backgrounds, age groups, and extent of thair
illnesses (0.g. stage of dementia disease) to better design for their needs

C) Consider programming in tandem with the planning, design and
development of the garden

Landscape Garden
architects/ operation
designers staff

\u COMMUNITY-BASED
ADAPTATION TO
| Stakeholders I CLIMATE CHANGE -

Healthcare '
nln':‘i‘omh Users X 74 £, LISA £ SCHIPPER
. t‘,' . JESSICA AYERS
{ ;. HANNAH REID

SALEEMUL HUQ
ATIO RAHMAN
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One Health and Biodiversity

HANS KEUNE, UNNIKRISHNAN PAYYAPPALLIMANA, SERGE MORAND
AND SIMON R. RUEGG

Table 5.1 One Health transformative biodiversity governance potential

One Health challenges
Transforming 2. Integration of 3. Integrated view 4. Integration of
Biodiversity 1. Practical animal, human, on nature-related  structural soci-
Governance . L . .
N Generic transformative implementation plant and ecosys-  health risks and etal One Health
and Marcel T.). Kok governance challenges of One Health  tem health benefits drivers
A. Integrative Combining different relevant ecosystem and health issues, sectors, and

structural systemic drivers and outcomes
B. Inclusive Choosing how to deal with system complexity is inherently normative, which
warrants the inclusion of societal deliberation next to scientific analysis
C. Transdisciplinary = Combining different relevant forms of knowledge, stemming both from
different scientific disciplines and different societal perspectives

D. Adaptive We cannot wait for perfect understanding or consensus; we need to take One
Health to iterative implementation: learning by doing
E. Anticipatory Complexity, ongoing normative debate and development of insight need to be

incorporated in analytical-deliberative transformative processes




Biodiversity and Health

Serge Morand and Claire Lajaunie

Linking Life, Ecosystems and Societies




