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excess deaths:

France – 14,802

UK – 2,139

Italy - 1,094



• Understand differences in population 
susceptibility

• Asses population adaptation to climate change

• Understand the nature of vulnerable   
populations



Int. J. Epidemiol., Advance Access published on June 3, 2008; doi: doi:10.1093/ije/dyn086 



Exposure-response curves for mean apparent 
temperature and risk of mortality

Int. J. Epidemiol. 2008, 37: 796-804 



Percent increase in risk of mortality at the 95th percentile of mean 
apparent temperature compared to the 75th percentile (95% confidence 

interval) by sex, age, and educational attainment

3.22 (0.93, 5.57)6.51 (3.57, 9.52)2.69 (-2.06, 7.88)>65 years

-0.34 (-3.06, 2.46)3.32 (-0.05, 6.80)1.10 (-5.80, 8.53)16 to 64 years

-2.53 (-7.17, 2.33)-0.82 (-6.44, 5.13)-7.65 (-23.92, 12.10)0 to 15 years

Age

5.50 (-0.82, 12.21)5.28 (-3.16, 14.45)1.04 (-6.64, 9.36)University

1.29 (-1.34, 3.98)4.67 (-2.29, 12.13)7.11 (-4.25, 19.83)Secondary

1.81 (-1.50, 5.23)6.01 (2.70, 9.43)2.15 (-3.16, 7.76)Primary

1.30(-2.86, 5.64)7.45 (0.78, 14.56)0.58 (-16.00, 20.34)None

Education (>21 years)

1.75 (-0.57, 4.13)4.25 (1.25, 7.34)1.65 (-3.90, 7.50)Female

0.78 (-1.54, 3.15)4.59 (1.76, 7.50)1.98 (-3.42, 7.68)Male

Sex

Mexico CitySão PauloSantiago

Int. J. Epidemiol. 2008, 37: 796-804 



Total GHG Emissions in 2000
(includes land use change)

Source: The Climate Analysis Indicators Tool – CAIT
World Resources Institute
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CO2 Emissions in Brazil, by sector

Source: Inventário de Emissões, Ministério de Ciência e Tecnologia, 2006
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Biofuels on the rise





Emission factors for new vehicles, 
Brazil, 2006
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Emission factors for new vehicles, 
Brazil, 1980-2007
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Vehicle fleet and motorization index, São Paulo, 
1990-2007
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2,78 2,66 2,53 2,39 2,24 2,2 2,15 2,17 2,14 2,12 2,03 1,98 1,92 1,88 1,84 2,01 1,92 1,82

Source:  CET; SEADE; DETRAN-SP



Average speed of the vehicle fleet in 
São Paulo, 1981-2000

1981
1982

1983
1984

1985
1986

1987
1988

1989
1990

1991
1992

1993
1994

1995
1996

1997
1998

1999
2000

15

20

25

30

35
km/h



0

20

40

60

80

100

120

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

20
06

g
/m

3

Belo Horizonte

Curitiba

Distrito Federal

Porto Alegre

Rio de Janeiro

Salvador

São Paulo

Recife

Vitória

PM10 concentration (annual mean) in selected
metropolitan regions in Brazil, 1997-2006
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