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How much C can we emit?

0.35 tC capita-1

 

yr-1

Acceptable world-
 wide average:



A modest proposal for US climate 
policy

4.2 tC capita-1

 

yr-1

(US EPA emission inventory 2009)

1.65 Pg C yr-1
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3.3 tC capita-1

 

yr-1

1.65 Pg C yr-1

-0.31 Pg C yr-11

1.32 Pg C yr-1



(Fan et al. 1998 Science)

North America: uptake=1.7 (e=1.6)

Asia: uptake=0.5 (e=3.5)

Tropics/S. America: uptake=-1.1 (e=0.7)
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A modest proposal for US climate 
policy

1.
 

Continue to sequester more C in land than 
released by fossil fuel burning

2.
 

Contribute to other nations’
 

C management 
strategies by exchanging C emission offsets with 
them



A modest proposal for US climate 
policy-

 
what’s wrong with it?

1.
 

Reduces incentives to deal with emissions –
 delays implementation of emission reduction and 

de-carbonization policies



LUCF growth rate (% yr-1)
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Does it delay implementation of 
other emission reductions?



A modest proposal for US climate 
policy-

 
what’s wrong with it?

1.
 

Reduces incentives to deal with emissions –
 delays implementation of emission reduction and 

de-carbonization policies

2.
 

Carbon sequestered is subject to reversals –
 losses due to fire, tillage, etc.
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A modest proposal for US climate 
policy-

 
what’s wrong with it?

1.
 

Reduces incentives to deal with emissions –
 delays implementation of emission reduction and 

de-carbonization policies

2.
 

Carbon sequestered is subject to reversals –
 losses due to fire, tillage, etc.

3.
 

These practices are not additional
 

–
 

they don’t 
alter the current trajectory of CO2

 

rise



Other factors can 
drive SOC gains or 
SOC losses; offset 

≠
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(Conant et al. 2009)



Benefits of policies that favor C 
sequestration

1.
 

Technical potential for carbon sequestration is 
large



(IPCC AR4 SfPM)
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Technical potential for carbon sequestration is 
large.
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Sequestration is inexpensive and easy to 
implement with current technology.

3.
 

Sequestration can lead to environmental, social, 
and economic co-benefits.



(IPCC AR4 CH8)

Sequestration/GHG reduction co-
 benefits:



Benefits of policies that favor C 
sequestration

1.
 

Technical potential for carbon sequestration is 
large.

2.
 

Sequestration is inexpensive and easy to 
implement with current technology.

3.
 

Sequestration can lead to environmental, social, 
and economic co-benefits.

4.
 

Unlike emission reductions C sequestration can 
be used to draw-down atmospheric CO2

 concentrations.
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(Conant: WIRES 2009)

Developing nations could be engaged



Benefits of policies that favor C 
sequestration

1.
 

Technical potential for carbon sequestration is 
large.

2.
 

Sequestration is inexpensive and easy to 
implement with current technology.

3.
 

Sequestration can lead to environmental, social, 
and economic co-benefits.

4.
 

Unlike emission reductions C sequestration can 
be used to draw-down atmospheric CO2

 concentrations.
5.

 
Developing nations could be engaged in climate 
agreements via sequestration
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CO2
 

concentrations are increasing: 
Human activities are driving increases in atmospheric CO2



(IPCC AR4 CH9)

Land management contributes to 
emissions too 

-REDD emission reduction potential



Benefits of policies that favor C 
sequestration

1.
 

Technical potential for carbon sequestration is 
large.

2.
 

Sequestration is inexpensive and easy to 
implement with current technology.

3.
 

Sequestration can lead to environmental, social, 
and economic co-benefits.

4.
 

Unlike emission reductions C sequestration can 
be used to draw-down atmospheric CO2

 concentrations.
5.

 
Developing nations could be engaged in climate 
agreements via sequestration

6.
 

Sequestration could foster adaptation





2007 IPCC AR4: effects of 
warming evident; cost of 
reducing emissions far less 
than damage they will cause
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Perspective
Climate change science timeline

1859Tyndall: some 
gasses absorb IR; 
could drive climate 
change

1897 Chamberlin: model of 
global C exchange

1956 Phillips: 1st

 
somewhat realistic 
global climate model

1938 Callendar: CO2

 

greenhouse global 
warming is underway

1896 Arrhenius: 1st

 

calculation 
of anthropogenic global 
warming

1995 IPCC 2nd

 

report: 
“signature of human 
activities”

1988 IPCC established; 
1st

 

report 1990

1976 Deforestation 
recognized as important 
driver of climate change

1958 Keeling: Atm. CO2

 

measurements begin at 
Mauna Loa

1930s Global 
warming trend since 
late 19th

 

century 
reported
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Perspective
Climate policy timeline 2008-2012: 1st

 

Kyoto 
compliance period

2005: Kyoto into effect

2001: Marrakech accords

1997: Kyoto Protocol

1992: Rio Treaty –

 
establishes UNFCCC

A modest proposal?

Near-term implementation 
of a global policy that affects 
all parts of everyone’s lives.



1.
 

Focus negotiations on adaptation, mitigation, 
technology transfer, financing

2.
 

Reduce emissions from deforestation and forest 
degradation (REDD)

3.
 

Mitigation actions from developing countries

4.
 

Mitigation commitments from developed countries
a.

 
Agree on targets by 2009

b.
 

Develop means to achieve targets: markets; 
national policies; address accounting issues; 
role of LU/LUCF

2007 Bali action plan:
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