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1. Carbon Dioxide Emissions



Carbon Dioxide                                                                                                                Emissions

Current global Emissions (fossil fuels):

Ab 9 billi f b
16

About  9 billion tons of carbon per year.

Slight drop in 2009 (economy)
12

16

CO21 ton C ≅ 3.7 (44/12) metric tons CO2

Sources:

‐ Fossil fuel burning
( l l )(petroleum, coal, gas)
‐ Deforestation
‐ Cement manufacturing
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Fossil fuel burning (US)



Carbon Dioxide                                                                                                                Atmosphere

Keeling/Tans



Carbon Dioxide                                                                                                                Atmosphere

IPCC (2001)

Ab t 40% iAbout 40% increase.



0. Carbon Dioxide
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0. Carbon Dioxide

500 billion tons CO2
equivalent in weight
to 140 cm of water
across Malaysia.

CO2



2. Carbon Dioxide in the Ocean
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Zeebe and Wolf‐Gladrow (2001)



Carbonate chemistry                                                                                                           Seawater

RICHARD E. ZEEBE and DIETER A. WOLF-GLADROW

CO2 IN SEAWATER:2

EQUILIBRIUM, KINETICS,
ISOTOPES

ELSEVIER OCEANOGRAPHY SERIES
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Ocean Acidification

Zeebe & Wolf‐Gladrow, 2001.



Ocean Acidification



Ocean Acidification

CoralsCorals
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Coralline Algae
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Foraminifera
Pteropoda                              Foto: Fabry



Ocean Acidification

Anthropogenic
CO2

Just an illustration!
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Ocean Acidification                                                                                                           Saturation State

Foto: D. Beebee
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Ocean Acidification                                                                                                           Saturation State

Calcite (CaCO3 )

Aragonite (CaCO3 )


