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to climate change  

WHO, 2000 

Map projections from Patz 
et al, 2007;  WHO, 2009. 

Estimated annual deaths due to climate change from:  
malnutrition (~80K), diarrhoea (~50K), malaria (~20K), flooding (~3K) 

Effects	of	CC	on	health	are	inequally	distributed		



Extreme	weather	events	

Impacts	on	health	



France,	August	2003	
~15000 deaths (~70,000 in Europe) Robine et al 2007  

Temperature distribution across Europe on 
10 August 2003 at 1500hrs
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Plus climate-related: 
•  Flood/storm/fire damage 
•  Droughts – range, severity 
•  Pests (climate-sensitive) 
•  Infectious diseases (ditto) 

CLIMATE	CHANGE:		Poor	Countries	Projected	to	Fare	
Worst		MODELLED	CHANGES	IN	CEREAL	GRAIN	YIELDS,	

TO	2050	



  Effects	on	malnutriVon	
Increased	numbers	of	stunted	children	

Region	
Millions	of	addiVonal	children	with	

stunVng	in	2050	due	to	climate	change	

NCAR	climate	
scenario	

CSIRO	climate	
scenario	

South	Asia	 7	 6	

Sub-Saharan	Africa	 9	 9	

Lloyd S, Kovats RS, Chalabi Z (2011)  



   Food	and	Agriculture	Sector	

•  80%	of	total	emissions	in	sector	from	livestock	producCon	

•  Reducing	animal	source	saturated	fat	by	30	%	and	replacing	it	with	polyunsaturates		
could	reduce	heart	disease	deaths	by	~	15%	(~	18,000	premature	deaths)	in	the	UK	



New	technologies	for	clean	energy	



Climate	Change	and	InfecVous	Diseases	

Pathogen	 Host	

Transmission	



Climate	Change	and	Transmission	routes	

Insect-borne	 Airborne	Fecal-oral	

Temperature	Precipita*ons	Humidity		Extreme	Events	Climate	variability	Ocean	

Zoonoses	



PrecipitaVons	and	diarrheal	diseases	

• 4%	(1-7%)	increase	in	
diarrhoea	incidence	in	
children	aged	<5	per	10	
mm	/month	decrease	in	
rainfall	

• Reduced	effect	of	hand	
washing	where	rainfall	is	
low?		

• Global	overview	of	36	published	reports	from	LMICs	
from	1954-2000	(Lloyd,	Kovats,	Armstrong.		Climate	Res	2007)	



Chretien, 2015 

Climate	variability	and	InfecVous	Diseases	

El	Nino,	2015	



La	Niña	and	Influenza	



El	Niño	 El	Niño	La	Niña	 La	Niña	

P=0.001 P=0.017 

67% of variability of the size of epidemics 
is explained by subtypes of prevailing viruses and climate indicator (ENSO) 

Flahault et al. Int C Series, 2004 

La	Niña	and	Influenza	





Literature	trends:	towards	controversies	

(Source Liang, 2017) 



Baseline	2000	
Climate suitability: red = high;  blue/green = low 

Highlands 

Source: Ebi et al., 2005 

In	2000,	Highlands	were	free	from	malaria	
in	Zimbabwe															



Source: Ebi et al., 2005 

	2025	
Climate suitability: red = high;  blue/green = low 

In	2025,	Highlands	will	no	more	be	
malaria-free	in	Zimbabwe												



Yes,	but:	In	the	meanVme,	malaria	
is	dramaVcally	declining…	

Source: Lancet Countdown., 2019 



Emerging	infecVous	diseases:		
Climate	is	one	factor	among	others		



We	are	confronted	with		
an	unprecedented	pandemic	risk	

SimulaCon	of	a	modern-day	global	influenza	pandemic	(N	Engl	J	Med,	2018)	 22	


