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• What is extreme? 

• A few examples 

• Reinsurance companies looking at extremes 

• Observed change is frequency of extremes 

• Future trends  

• Uncertainty of future climate scenarios 





From a socio-economic perspective: 
IMPACTS 

• Involve risc 

– Deaths, injured, damage to property 

 

 

• Related to vulnerability and resilience 
.  
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Number of victims 



Number of events  







Sigma Table of Catastrophic events for 
2008 



THE CASE OF THE SÃO PAULO 
METROPOLITAN AREA 



Inundações em São Paulo 

 A avenida Aricanduva virou rio. O 

resgate de pessoas chegou a ser feito de 

helicópteros.  

 Em todo o País, os números são 

assustadores. Já são 98 mortos, 120 

feridos, mais de 120 mil desabrigados em 

405 cidades, 14 grandes barragens e 4.500 

casas totalmente destruídas, além de 28 mil 

danificadas. 

Isto é - São Paulo,  10 de fevereiro de 2004 



São Paulo, 27 de fevereiro de 2011 





Year averaged rainfall (mm) 

Sea surface Temperature ( oC 
Parque do Estado  
Água Funda 



Evolution of the urban area of SPMA 
from 1891 to 2007 





Evolution of the 95% and 99% percentiles of daily rainfall from a  
 20 year PDF determined every succesive year 

] 



Liebmann et al 2004 



LA PLATA BASIN 



1997/98 Flooding  

Paraná River 

 

 

Average conditions 

Rio Paraná em Itaipu
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Walter Collichonn et al  

Paraguay river at Ladário  



Hurricane Catarina 26 March 2004 
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Landslides in Santa Catarina November 2008 



Balneário Camboriu 

Blumenau 





CAUSE ATRIBUTION OF THE 
OBSERVED CHANGES 



 

The world according to climate models 
ANOS 70 ANOS 80 

1990 1996 

2001 2007 



 

FAR (1990),  

SAR (1996),  

TAR (2001) e   

AR4 (2007).  

Grid evolution  tied to computer 
power evolution 



Modeling Physical Processes 



Bonan, 2008 



IPCC  2007 



IPCC 
2007 



Eventos Extremos 

IPCC 
2007 



Relative changes in precipitation (in percent) for the period 2090–2099, relative to 1980–1999. Values are multi-
model averages based on the SRES A1B scenario for December to February (left) and June to August (right). White 
areas are where less than 66% of the models agree in the sign of the change and stippled areas are where more than 
90% of the models agree in the sign of the change. 
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Three steps 

Define index based on how well a climate 
simulation reproduces the present climate 

Perform weigthed average of RAINFALL from 
all climate projections using index as 
weighting factor 

Feed a dynamic vegetation model with  
resulting rainfall  



Biomass change for 
 weigthed vs non weighted average rainfall: 

from loss  to gain 



The Hadley Centre Earth System 
Model (HadGEM2-ES) for Climate 

Impacts 

Jemma Gornall, Richard Betts, Ron 
Kahana, Nicola Golding, Paul Halloran 

and Andy Wiltshire 

2011 
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The climate system – HadGEM2  

CLIMATE 
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Moss et al (2010) The next generation on scenarios for climate change research and assessment. Nature 
463:747-756 



Global climate 



Broad-leaf Tree Fraction 

2.6 4.5 

6.0 8.5 



Critical points 

• Uncertainty is due to  

 

– Rainfall simulation in climate models  

 

– Biomass behavior in dynamic vegetation models 

• changes in rainfall  

• high CO2 concentration 



Uncertainty reduction in  
future climate projections 

• Use models that reproduce main features of 
past and present climate 

 

• Use model differences as a measure of 
uncertainty 



Thank you! 



 



 







http://www.ipea.gov.br/mudancaclimatica/imag
es/stories/PDFs/Economia_das_Mudancas_Clim

aticas_estudos_e_pesquisas.pdf 




