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•  “FOR SOME, CLIMATE CHANGE WILL BECOME A 

FACT ONLY WHEN ITS EFFECTS HIT CLOSE TO 
HOME”.  

 
• “AS TEMPERATURES SOAR, FORESTS BLAZE AND 

HOUSES BURN, THE MEDIA AND PUBLIC MAY BE 
FORCED TO FACE UP TO THE REALITY OF A 

CHANGING CLIMATE”  
 

MAX A. MORITZ 

 



Natural disasters -1930-2006 

Número de desastres naturais  no mundo: 1930–2006 
Source: The OFDA/CRED International Disaster Database: 
www.em-dat.net; Université Catholique de Louvain–
Brussels–Belgium 

Perda em bilhões de dólares U.S (valores de 
2002 ) para os principais desastres  
Source: Munich Re, in UNDP 2004 

IUCN 2006 
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EMDAT - The International Emergency Disasters Database  (www.emdat.be) 
 -  

Natural disasters – 1950-2008 
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Figure 4-8: Water-related disaster events recorded globally, 1980 to 2006 (Adikari and Yoshitani, 2009) 

Climate and weather related natural 

disasters events – 1980-2006  



Distribuição dos tipos de desastres naturais no mundo, período 1900-2006. 
Legenda: IN – inundação, ES – escorregamento, TE – tempestades (furacões, tornados e 
vendavais), SE – secas, TX – temperatura extrema, IF – incêndios florestais; TR – terremoto; VU - 
vulcanismo; RE - ressaca. 

Natural disaster by type 1900-2006 

 

 

(Marcelino, 2007) 



Increase of reconstruction costs associated to 

natural disasters in Brazil – 2004-2010 a 2010 

US$ 65  
million  

US$ 1.5 billion 

Dados: SIGPLAN - Programa 1029 / PPA 2008-2011 (Resposta aos Desastres e 
Reconstrução). 
Elaboração: Secretaria de Planejamento e Investimentos Estratégicos (MP) 
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Climate extremes  
Observed and Projected Trends in Human Exposure: Tropical Cyclones 

Average physical exposure to tropical cyclones assuming constant hazard (in thousands of people per year) 
Data from Peduzzi et al., 2011. 

IPCC Special Report on Extremes SREX, 2012 

Average number of people exposed to 
tropical cyclones per year globally would 
increase by 11.6% from 2010 to 2030 from 
population growth only 

Africa has the largest percentage increase in physical 
exposure to tropical cyclones.  
In absolute terms, Asia has more than 90% of the global 
population exposed to tropical cyclones. 



Climate extremes  
Observed and Projected Trends in Human Exposure: Floods 

 

*Only catchments bigger than 1,000 km2 were included in this analysis. Therefore, only the largest islands in the Caribbean are covered. 

Average Physical Exposure to Floods Assuming Constant Hazard in thousands of people per year 
Data from Peduzzi et al., 2011. 

IPCC Special Report on 
Extremes SREX, 2012 

Population growth will 
continue to increase exposure 
to floods 

About 800 million people are currently living in flood-
prone areas, and about 70 million people currently 
living in flood-prone areas are, on average, exposed to 
floods each year (UNISDR, 2011). 



Exposure of coastal populations to inundation 

 

For low-elevation coastal areas, current and future (2050) population exposure to inundation in the 
case of the 1-in-100-year extreme storm for sea level rise of 0.15 m and for sea level rise of 0.50 m 
due to the partial melting of the Greenland and West Antarctic Ice Sheets.  

Data from Lenton et al., 2009. 
IPCC Special Report on 
Extremes SREX, 2012 



Weather- and climate-related disaster occurrence and regional average 

impacts from 2000 to 2008 

The number of climatological (e.g., extreme temperature, drought, wildfire), meteorological (e.g., storm), and 
hydrological (e.g., flood, landslides) disasters is given for each region, along with damages (2009 US$ billion).  
Data from Vos et al., 2010. 

climatological (e.g., extreme  
temperature, drought, wildfire)  

meteorological (e.g., storm) 

hydrological (e.g., flood, 
landslides) 

IPCC Special Report on 
Extremes SREX, 2012 

In 2000 to 2008, Asia experienced the highest number of 
weather- and climate-related disasters. The Americas suffered 
the most economic loss, accounting for the highest proportion 
(54.6%) of total loss, followed by Asia (27.5%) and Europe 
(15.9%). Africa accounted for only 0.6% of global economic 
losses, but economic damages from natural disasters are 
underreported in these data compared to other regions. 



The overall losses and insured losses from weather- and climate-related disasters 

worldwide (in 2010 US$) 

These data for weather- and climate-related ‘great’ and ‘devastating’ natural catastrophes are plotted without inclusion of losses from 
geophysical events. A catastrophe in this data set is considered ‘great’ if the number of fatalities exceeds 2,000, the number of homeless 
exceeds 200,000, the country’s GDP is severely hit, and/or the country is dependent on international aid. A catastrophe is considered 
‘devastating’ if the number of fatalities exceeds 500 and/or the overall loss exceeds US$ 650 million (in 2010 values). 
Data from Munich Re, 2011. IPCC Special Report on 

Extremes SREX, 2012 



Regionally Based Aspects of Vulnerability, Exposure, and Impacts: 

Central and South America 

• Extreme Rainfalls in South America: 
• hundreds to thousands of fatalities in mudslides and landslides, 

 example: December 1999 incident in Venezuela (Lyon, 2003). 

• low to medium confidence in observed (Table 3-2) and in projected 
(Table 3-3) changes in heavy precipitation in the region. 

Table 3-2 Regional observed changes in temperature and precipitation extremes, including dryness, since 1950 

Table 3-3  Projected regional changes in temperature and precipitation (including dryness) extremes. 



Regionally Based Aspects of Vulnerability, Exposure, and Impacts: 

Central and South America 

• Wildfires 
• There is a low to medium confidence in projections of trends in dryness in 

South America (see Table 3-3). 

•  Magrin et al. (2007) indicated more frequent wildfires are probable (an 
increase in frequency of 60% for a temperature increase of 3°C) in much of 
South America. In most of central and northern Mexico, the semi-arid 
vegetation could be replaced by the vegetation of arid regions (Villers and 
Trejo, 2004). Due to the interrelated nature of forest fires, deforestation, 
drought, and climate change, isolating one of the processes fails to describe 
the complexity of the interconnected whole. 

Table 3-3  Projected regional changes in temperature and precipitation (including dryness) extremes. 



Regionally Based Aspects of Vulnerability, Exposure, and Impacts: 

Central and South America 

• Regional Costs 

 
• Climatic disasters account for the majority of natural disasters in Central 

America, with most of its territory located in tropical and equatorial areas.  

• Low-lying states are especially vulnerable to hurricanes and tropical storms.  

• In October 1998, Hurricane Mitch, one of the most powerful hurricanes of 
the tropical Atlantic Basin of the 20th century, caused direct and indirect 
damages to Honduras of US$ 5 billion, equivalent to 95% of Honduras’ 
1998 GDP (Cardemil et al., 2000).  

• Some literature indicates that hurricane losses, when corrected for 
population and wealth in Latin America and the Caribbean, have not 
increased since the 1940s (Pielke Jr. et al., 2003); and that increasing 
population and assets at risk are the main reason for increasing impacts. 



Table 4-3 Estimated change in disaster losses in 2040 under projected climate change 

and exposure change, relative to 2000, from 21 impact studies including median 

estimates by type of weather hazard. Source: Bouwer, 2010 

Impact of projected climate change 

Impact of projected exposure change 



Impacts of climate extremes in the 

megacity of São Paulo 



Events of Intensive Rainfall in the city of São Paulo 
are becoming more frequent... 

Source: Meteorological Station from IAG-USP; Julia Reid, INPE 

Nobre, Young et al, 2012 



Annual Precipitation Anomaly (%)  

Annual average temperature  

R95P Total Annual precipitation above 95°percentile (%)  
Blue for reductions 

Red for increase 

R5Xday Total Maximum precipitation accumulated in 5 consecutive days (mm)  

Red for reductions 

Blue for increase 

...Small increase of 
rainfall for the future  

Future Climate Scenarios for the Southeast in Brazil  

Increase of temperature for 
2030-2040 : 1-2°C 
2040-2050 : 2-3°C 
2080-2090 : 4°C  

Marengo et al., 2012 



 Flash floods in São Paulo have dramatically increased 

Shades of grey: terrains 
with a slope of 15-20° 
 
Shades of black: : terrains 
with a slope above 30° 

Point of inundations are mainly 
located in areas in white, or areas 
of lower terrains and rivers like 
Tiete, Pinheiros, Aricanduva and 
Tamamduateí. 

Costa et al., 2012 



Areas of Risk of Leptospirosis Areas of Risk of Landslides in 2030  

Most vulnerable Areas: Serra da Cantareira, Serra do 
Mar and São Lourenço da Serra (unstable terrains) 

Most vulnerable areas (in red):  
near rivers and points of flooding 
(dots in red) 

Projected changes in rainfall extremes and urban expansion lead to projected 
increased in the risk of landslides s and flood–related leptospirosis 

Yong et al., 2012 Saldiva et al., 2012 



Obrigado! 

 

Gracias! 

 

Thank you! 



• Extreme impacts can result from extreme weather and climate events, but 
can also occur without extreme events.  

Executive Summary 

• Economic losses from weather- and climate-related disasters have 
increased, but with large spatial and interannual variability (high 
confidence, based on high agreement, medium evidence). 

▫ The Americas suffered the most economic loss, accounting for the highest proportion (54.6%)  

of total loss 

• Economic, including insured, disaster losses associated with weather, 
climate, and geophysical events are higher in developed countries. Fatality 
rates and economic losses expressed as a proportion of gross domestic 
product (GDP) are higher in developing countries (high confidence). 

▫ 1970 -2008: 95% of  deaths from natural disasters occurred in developing countries. 

▫ 2001-2006: 1% of GDP middle income countries  

 

• Increasing exposure of people and economic assets has been the major 
cause of long-term increases in economic losses from weather- and climate-
related disasters (high confidence). Long-term trends in economic disaster 
losses adjusted for wealth and population increases have not been 
attributed to climate change, but a role for climate change has not been 
excluded (high agreement, medium evidence).  

▫ Vulnerability is a key factor in disaster losses, yet no well accounted 
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• Extreme impacts can result from extreme weather and climate events, but 
can also occur without extreme events.   



Executive Summary 

• In much of the developed world, societies are aging and hence can be more 
vulnerable to climate extremes, such as heat waves. 

• Increasing exposure of people and economic assets has been the major 
cause of long-term increases in economic losses from weather- and 
climate-related disasters (high confidence). Long-term trends in economic 
disaster losses adjusted for wealth and population increases have not been 
attributed to climate change, but a role for climate change has not been 
excluded (high agreement, medium evidence). 

• Transportation, infrastructure, water, and tourism are sectors sensitive to 
climate extremes. 

• Agriculture is also an economic sector exposed and vulnerable to climate 
extremes. 
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climate-related disasters (high confidence). Long-term trends in economic 
disaster losses adjusted for wealth and population increases have not been 
attributed to climate change, but a role for climate change has not been 
excluded (high agreement, medium evidence). 

• Transportation, infrastructure, water, and tourism are sectors sensitive to 
climate extremes. 

• Agriculture is also an economic sector exposed and vulnerable to climate 
extremes. 

• Settlement patterns, urbanization, and changes in socioeconomic 
conditions have all influenced observed trends in exposure and 
vulnerability to climate extremes (high confidence). 

• Settlement patterns, urbanization, and changes in socioeconomic 
conditions have all influenced observed trends in exposure and 
vulnerability to climate extremes (high confidence). 



Executive Summary 

• Coastal settlements in both developed and developing countries are 
exposed and vulnerable to climate extremes. 

• In many regions, the main drivers of future increases in economic losses 
due to some climate extremes will be socioeconomic in nature (medium 
confidence, based on medium agreement, limited evidence). 

• Increases in exposure will result in higher direct economic losses from 
tropical cyclones. Losses will depend on future changes in tropical 
cyclone frequency and intensity (high confidence). 

• Extreme events will have greater impacts on sectors with closer links to 
climate, such as water, agriculture and food security, forestry, health, 
and tourism 

• Estimates of adaptation costs to climate change exhibit a large range and 
relate to different assessment periods. 

• Coastal settlements in both developed and developing countries are 
exposed and vulnerable to climate extremes. 

• In many regions, the main drivers of future increases in economic losses 
due to some climate extremes will be socioeconomic in nature (medium 
confidence, based on medium agreement, limited evidence). 

• Increases in exposure will result in higher direct economic losses from 
tropical cyclones. Losses will depend on future changes in tropical 
cyclone frequency and intensity (high confidence). 

• Estimates of adaptation costs to climate change exhibit a large range and 
relate to different assessment periods. 

• Extreme events will have greater impacts on sectors with closer links to 
climate, such as water, agriculture and food security, forestry, health, 
and tourism 



Principais Desastres Naturais no Brasil 2000-2007

14%

3%

6%

58%

11%
8%

Seca Epidemia Temperatura Extrema

Inundação Deslizamento Vendavais

Fonte: Vulnerabilidade Ambiental / Rozely Santos, organizadora. – Brasilia: MMA, 2007.  
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Desastres naturais no Brasil

Inundações e deslizamentos = 69% das ocorrências 
Maior número de fatalidades = deslizamentos de massa em 

encostas 

Natural disasters distribution in Brazil 

Distribuição das ocorrências 
de desastres naturais no Brasil  (1900 – 
2006). Norte (NO), Centro Oeste (CO), 
Nordeste (NE), Sudeste (SE), Sul (SU)  

Nordeste 

Sudeste 

Sul 



Southeast of South America:  Increase in intensity and frequency of days 

with intense rain (1951-2000) 

Índice R10 - 

Número de dias 

com chuva acima 

de 10 mm/dia 

Lack of data in the Amazon, Northeast 

and parts of Central-West  

? 

Fonte: J. Marengo et al., INPE, 2007 



Multi-model projected patterns of precipitation changes 

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. 
{WGI Figure 10.9, SPM} 

IPCC  Synthesis Report, 2007 

DJF JJA 



Changes in the precipitation extremes 

Changes in extremes based on multi-model simulations from nine global coupled climate models, adapted from Tebaldi et al., (2006). 
(a) Globally averaged changes in precipitation intensity (defined as the annual total precipitation divided by the number of wet days) 
for a low (SRES B1), middle (SRES A1B) and high (SRES A2) scenario. (b) Changes in spatial patterns of simulated precipitation 
intensity between two 20-year means (2080–2099 minus 1980–1999) for the A1B scenario. Solid lines in (a) are the 10-year 
smoothed multi-model ensemble means; the envelope indicates the ensemble mean standard deviation. Stippling in (b) denotes areas 
where at least five of the nine models concur in determining that the change is statistically significant. Extreme indices are calculated 
only over land following Frich et al., (2002). Each model’s time series was centred on its 1980 to 1999 average and normalised 
(rescaled) by its standard deviation computed (after de-trending) over the period 1960 to 2099. The models were then aggregated 
into an ensemble average, both at the global and at the grid-box level. Thus, changes are given in units of standard deviations. From 
Meehl et al., (2007b) 



Changes in annual means for the scenario SRES A1B for the 

period 2080–2099 relative to 1980–1999 

Fifteen-model mean changes in 
(a) precipitation (%), (b) soil 
moisture content (%), (c) runoff 
(%), and (d) evaporation (%). To 
indicate consistency of sign of 
change, regions are stippled 
where at least 80% of models 
agree on the sign of the mean 
change. Changes are annual 
means for the scenario SRES 
A1B for the period 2080–2099 
relative to 1980–1999. Soil 
moisture and runoff changes 
are shown at land points with 
valid data from at least ten 
models. [Based on WGI Figure 
10.12] 

IPCC Technical Paper, 
2008 


