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Climate Change 

The Human fingerprint on Climate 
Change is now clear: natural factors 
cannot explain recent global warming 
(i.e. since 1980), but this warming is fully 
consistent with warming due to 
anthropogenic greenhouse gases. 
 

Climate change occurring faster than 
expected: IPCC 4AR now seems 
conservative. Increasing rates of GHG 
emission, sea level rise, ice melting Ÿ 
potential for large release of methane.  

 

Climate change is unjust: the source of 
the problem is the industrialised nations, 
but the worst impacts will be felt in the 
developing world and by future 
generations. 

 

The past is no longer a trustworthy 
indicator of the future: new paradigms 
required to support decision-making. 
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Deaths Attributed to Climate Change 

150,000 per year 

Cartogram of Climate-related Mortality (per million pop) in 2000. 

Source: WHO Comparative Risk Assessment, 2004. 
 

Patz, et. al (Nature, 2005).  



4 4 

 Four priority sectors: 

  

Agriculture 

Disaster risk reduction 

Health 

Water 

Global Framework for Climate Services 

(GFCS)  
Goal: To enable society to manage better the risks and opportunities arising 

from climate variability and change, especially as they concern those who 

are most vulnerable to climate-related hazards. 
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Climate information for public health 
 

Improve mechanistic understanding 
of climate impact on disease 
transmission 

 

Map populations at risk 

 

Estimate seasonality of disease and 
timing of interventions  

 

Monitor and predict year-to-year 
variations in incidence (including 
early warning systems) and longer 
term trends (climate change 
assessments) 

 

Improve assessment of the  
impact of interventions  
(by removing climate as  
confounding factor) 

 

Courtesy M. Thomson, IRI  

Burke et al., 2011 
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Direction and magnitude of health 

impact change due to climate 

change (IPCC, 4AR)  
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Mosquito-borne arbovirus 
 

Dengue fever 

 
ñYou donôt die from it but you wish you couldò 

 

Dengue viruses transmitted indirectly to humans through the bites of 
infective female Aedes Agyipti mosquitoes. 

 

Flu-like symptoms with headaches and fever, eye pain, backache, 
and joint pains. Some people also get rashes and vomit these 
symptoms can last 2 to 3 days and an infected person may feel tired 
for up to 3 months. 

 

Dengue haemorrhagic fever (DHF) ð can be fatal. Victims vomit 
and pass blood in their faeces. 

 

If spotted early, DHF responds to intensive hospital treatment. But if 
it isn't caught, mortality can reach 15%.  

 

Large health and economic impacts. 
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Climate Change and Dengue fever 
Dengue Risk 

Å In 1990, almost 30% of the world population, 1.5 billion people, lived in 
regions where the estimated risk of dengue transmission was >50% 

Å In 2085, an estimated 50-60% of the projected global population, 5-6 
billion people, would be at risk of dengue transmission, compared with 35% 
(3.5 billion) if climate change didnôt happen. 

 

(Hales, et al, The Lancet, 2002, 360:830) 

 

 Dengue Transmission Complex 

ω Climate drivers, e.g. 

ςRainfall (filling of containers) 

ςTemperature/humidity  (mosquito development) 

 

ω Human drivers, e.g. 

ςPopulation growth / urbanisation / poverty 

(substandard housing) 

ςabundance of water-storage containers/bad 

drainage 

 



Bayesian hierarchical mixed model framework 

for climate-sensitive diseases 
Problem lack of data to model disease system 
Solution hierarchical model - add extra level uncertainty random effects 

Towards dengue EWS for Brazil 

Lowe et al., 2011 

Computers and Geosciences 

 

Development of EWS for SE Brazil 

Lowe et al., 2012 

Statistics in Medicine 

 


