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Como o ambiente da Terra esta mudando, e
quais as consequencias para a nossa
civilizacao e mesmo para a sustentabilidade
da vida no Planeta Terra?
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Mudancas Climaticas
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Parte |

O Antropoceno e a Grande
“Aceleracao”

O Sistema Terrestre encontyse num estado
sem analogos: o grande experimento geofisico
sem precedentes



Antropoceno
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Prémio Nobel de Quimica 1995
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A cadahora,

4 Milhoesdetoneladasie CQ saoemitidos



A cadahora,
1.500 hectares d®restassaoderrubadas
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Charles David Keeling: o valor das observacoes!

MAUNA LOA OBSERVAIORY, HAWA
MONTHLY AVERAGE CARBON DIOXIDE CONCENTRATION MLO-145
590,’|I‘\‘\|I"|I‘\‘\|"'|I‘\‘\‘\‘\|I|\"‘\‘\|I|\"‘\‘\|I|""\‘\‘I|"I|\‘\‘I"'I|\‘\‘"‘I|I"'\‘\‘I,

[
~
o

RAARNRRRRRRRR RN RN RARRRRRRRR R

CO2 CONCENTRATION, (PPM)

(o]
ar
(=]

= 3
=

[

ey

i ;
I
W
[
o
(RR RN AR RN R R RN R R RRRRRRARRERRRARR
T
e
___:'_‘:s-
':-.,
e
3
”‘4&
=
e
pe
=t
| |

Rt

.. 310 | Lelolald | |
S L D— 58 60 62 64 66 68 7

20Abril 19281 20Junho 2005

Curva de Keeling de CQO, Atmosférico

em Mauna Loa, Havai

Curso de Introducéo as Mudancas Climaticas, C NobMareaneCoutinho, 2008



800.000 anos de historia climatica

CO,, CH, and Sea Level CH, SL
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Dioxido de Carbono

e Temperatura

2008

Temperature and CO, concentration in the atmosphere over the past 400 000 years
(from the Vostok ice core)
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Ioxido de Carbono e Temperatura
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Temperature and CO, concentration in the atimosphere over the past 400 000 years
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Changes in Temperature ,Sea Level
and Northern Hemisphere Snow Cover
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O aquecimento global esta

acelerando

Global mean temperature
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State-of-the-art climate model, when
fed theseforcings reproducesalmost
perfectlythe last 135yearsof
observediemperatures

Net radiation at the top of the
atmosphere in the climate

simulations.
Hanseretal, 2005
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Tendéncia da Temperatura a Superficie
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Figure 3.9. Linear trend of annual temperatures for 1901 to 2005 (left; °C per century) and 1979 to 2005 (right; “C per decade). Areas in grey have insufficient data to pro-
duce reliable trends. The minimum number of years needed to calculate a trend value is 66 years for 1907 to 2005 and 18 years for 1979 to 2005. An annual value is available
if there are 10 valid monthly temperature anomaly values. The data set used was produced by NCDC from Smith and Reynolds (2005). Trends significant at the 5% level are
indicated by white + marks.

IPCC WG, 2007



Parte Il

Os Riscos Sistemicos ao
Sistema Terrestre




Se colocarmos muitos trilhoes de
dolares (ou euros, ou reais ou
pesos), poderemos resolver o
problema do aquecimento global?

Jaatingimosalgum ponto de irreversibilidadedo
SistemaClimaticd?



“Pontos Criticos” do Sistema Terrestre

Derretim_ento Desaremmento do Gelo Artlco no Verao

Aumuc
(1 :}‘) Water
W Fermason

=

Climatic
. Atlartic Deep 8§ Change-nduced

( i Water ‘
o ‘ . Fomation

Extin(;éo ~ Colapso d
Espécies Amazonic

Changes InENSO
Amplitude or Frequency

Acidificacao dos Oceanos

Changes In Antarctic Bottom Water Formation?

Figure 7

Map of potential cimatic “tipping efements” . Tipping elements are regional-scafe features of the climate element. The consequences of such shifts in the tipping element far societies and ecosystems are fikely to
that could exhibit threshold-type behaviour in response to human-driven cimate change - that &5, 3 smafl be severe. Question marks indicate systems whose status as tipping elfements i particularly uncertan??.30
amount of climate change at a critical point could trigger an abrupt andior irreversibie shift in the tipping



O Desaparecimento de Anfibios das
Montanhas da America Central

Chytridthermal
optimumhypothesido

74 espécies do _
Batrachochytrium

génerdAtelopus
foram extintas

Figure 1| Amphibian alarm call. The Panamanian golden frog is
one of roughly 110 species of harlequin frog ( Atelopus), many of
which are dying out. Although this species still survives, its
numbers have fallen significantly.

A.R. Blaustein and A. DobsdnNature, vol.439, pp. 14344, January, 2006
Pounds, J. A. et al. Nature. Vol. 439, pp.1i&l. 2006

Com mudancas climaticas, a taxa de extincao seré
10.000 vezes maior do que processos naturais.
Teremos causado a 0Sex
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Acidificacao dos Oceanos

CO, and pH time series in the North Pacific Ocean
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Acidificacao dos Oceanos
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Riscos aos Biomas Brasileiros

Savanas

> na Amazonia
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Aquecimento > 3,8C; Desmatamento > 40%
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Ainda e Tempo de Reduzir
os Riscos Futuros
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Emissoes de CO, de combustiveis fosseéis
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Raupackhet al 2007, PNAS; Global Carbon Project 2009
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O Aquecimentovalaumentarse of GEEaumentarem SeosGEEs
fossemmantidosconstantesnosniveisatuais umcomprometimento
de 0,6C deaguecimentoadicionalaconteriaaté 2100.
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