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Solar radiation powers
the climate system.

Some solar radiation
is reflected by
the Earth and the
atmosphere.

About half the solar radiation
is absorbed by the

Earth’s surface and warms it. Infrared radiation is
emitted from the Earth’s

surface.
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Source: Intergovernmental Panel on Climate Change (IPCC) AR4.
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Source: Intergovernmental Panel on Climate Change (IPCC) AR4.
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Dynamical Equilibria Change
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Concentrations of GHG



T #

r

—

o0
L

400

Thousand of years b=fore preaent

Reserlmmy
: ””‘wf«“ |
E-a ) wf \/H‘J'LF\_V/
l_ 1 1
4549 jSD 15D 0

HOO
L

F4L

3ac
26C

220

G, (pprm)













@
The oceans absorb 80% of the\“’

Greenhouse extra heating.
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Heat Absorbed

Datla source: Levitus, Antonov and Boyer (2005)
Earth’s heat balance presented in units of 10°7 joules



Upper Oceans & Land Vv
Temperature trends
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Land areas are warming faster thef’
the oceans



Carbon Cycle Effects on Y
Carbon and Temperature Changes
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Global Sea Level is Rising



Global Sea Level
Observation/Projections
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Observed Sea Level Change



Warming will continue

Projected future warming with different emissions scenarios



So how are we doing so far...? &Y
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Raupach et al., 2007
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Extreme Events Scenarios

Precip. Intensity Dry Days Heat Waves
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The aggregated CCI (Climate Change index) on agri d basis for South
America, for the 2071-2100 period in relationto 19 61-90. (Baettig et al. 2007).

Regions more vulnerable to
Climate Change

d

Climate will change most strongly
relative to today’s natural variability in
the tropics due to both precipitation
changes and seasonal temperature
events.

Climate is expected to change more
strongly relative to today’s natural
variability in these more vulnerable
countries than in many countries with a
high HDI and thus lower vulnerability.



Sinais de Desertificacdo
Sertao Pernambucano



Desertificacdo: aumento da &/
amplitude térmica diaria



Sobre as Mudancas Climaticas¥
em Pernambuco:

Formulacéo de politicas publicas para o
entendimento, mitigacao e adaptacao as

mudancas climaticas

Fortalecimento da capacidade técnico-cientifica
observacional e de modelagem do Estado

Manutencao do Capital ar

00reo regional/nacional.

Envolvimento da socledad

e civil
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Ainda ha tempo para evitar os
piores impactos da mudanca
climatica, se tomarmos acoes

energicas agora.

As evidéncias cientificas sao contudentes:
mudanca climatica € uma ameaca global
séria e demanda uma resposta global
urgente.

The Stern Review
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Os beneficios de acoes
vigorosas e preventivas em

muito superam 0S custos
economicos da Iinacao.

The Stern Review



Mudancas Climaticas devem ser
tratadas com EDUCACAO:

Toda Crianca Na Escola



