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Artist Impression of the Human Perturbation of the Carbon Cycle
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Fossil Fuel Emissions and Cement Production

[1 Pg = 1 Petagram = 1 Billion metric tonnes = 1 Gigatonne = 1x10'g]

O Growth rate: 3.4% per year

. [ Growthrate: 1.0% per year

CO, emissions (PgC y)
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Project Le Quéré et al. 2009, Nature Geoscience; CDIAC 2009

2008:

Emissions: 8.7 PgC
Growth rate: 2.0%
1990 levels: +41%
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CO, Fossil Fuel Emissions

CO, emissions (PgC y)

Annex B (Kyoto Protocol)
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Fossil Fuel Emissions: Top Emitters (>4% of Total)
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Fossil Fuel Emissions: Profile Examples (1-4% of Total)
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Balance of Emissions Embodied in Trade (BEET)

Year 2004
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Transport of Embodied Emissions

CO, emissions (PgC y)
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Cumulative Fraction of Total FF Emissions 2008
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Components of FF Emissions

CO, emissions (PgC y)
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Change in CO, Emissions from Coal Emissions

CO, emissions (TgC y1)
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Per Capita CO, Emissions
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Fossil Fuel Emissions: Actual vs. IPCC Scenarios
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Economic Crisis Impact on World GDP Growth
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Fossil Fuel Emissions: Actual vs. IPCC Scenarios
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CO, Emissions from Land Use Change
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Net CO, Emissions from LUC in Tropical Countries

2000-2005

600
= 900 g Brazi 60%
O
(o))
=
N 400 Indonesia
-
O
2. 300
B2 Cameroon Colombia
E V
feb) enezuela N
~ 200 Peru icaragua
O Rep.Dem.Congo India
O -

100 Nigeria Philippines Nepal

0

- /L N g
h'd ' T~
4-2% 2-1% <1%

Global - GL~BAL
‘carbon € T @00 WCRPs
[
hm

Fropmet RA Houghton 2009, unpublished; Based on FAQ Global Forest Resource Assessment




Emissions from Land Use Change (2000-2005)
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Fire Emissions from Deforestation Zones

Global Fire Emissions Dataset (vs2)
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Total Anthropogenic Emissions 2008

AR S AR AR RS RN |
10
=,
> 8-
- I
S 6 Fossil fuel
K7
R
& 4
® | | 3., . R ;7" ~ -
'e) Land use change 1.9 el U RN
O 2 — B T e e
- By g Ay e
i i i i i |

1960 1970 1980 1990 2000 2010 12% of total
anthropogenic

emissions

NGE @) IHDP WCRP3

Global
‘ Carbon
Project Le Quéreé et al. 2009, Nature Geoscience; Data: CDIAC, FAO, Woods Hole Research Center 2009




Atmospheric CO, Concentration

RECENT GLOBAL MONTHLY MEAN CO,
Year 2008
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Key Diagnostic of the Carbon Cycle

Evolution of the fraction of total emissions that remain in the atmosphere
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Airborne Fraction
Fraction of total CO, emissions that remains in the atmosphere
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Modelled Natural CO2 Sinks
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Estimated Trends in Sea-Air pCO,
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Possible Reasons for a Positive Trend in Airborne Fraction

 Emissions are rising faster than the time scales regulating the
rate of uptake by sinks.

» Sinks are becoming less efficient at high CO,
— Land: saturation of the CO, fertilization effect
— Ocean: decrease in [carbonate] which buffers CO,

» Land and/or ocean sinks are responding to climate change
and variability.

» We are missing sink processes in models that are contributing
to the observed changes.
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Human Perturbation of the Global Carbon Budget

2000-2008
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