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The Sink for Global Anthropogenic CO,
Emissions
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Why has the land sink
increased?

* CO, fertilization?

* Nitrogen deposition?
 Forest regrowth?

* Warming climate?
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How much carbon can
vegetation and soils
hold?

PERSPECTIVE




The U.S. carbon sink of managed lands
is critical to U.S. carbon mitigation pathways
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The U.S. carbon sink of managed lands
is critical to U.S. carbon mitigation pathways
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The U.S. carbon sink of managed lands
is critical to U.S. carbon mitigation pathways
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The U.S. carbon sink of managed lands
is critical to U.S. carbon mitigation pathways
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The U.S. carbon sink of managed lands
is critical to U.S. carbon mitigation pathways

25% increase in sink reduces the
marginal abatement cost by
18%, relative to total mitigation

Residential costs of ~$500B (2012 dollars)
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Energy Efficiency

Fuel Switching
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Large unmanaged risk
Large untapped potential
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Goals: Enhancing the global carbon sink

Fundamental understanding Vulnerability Eco-technologies
Future trajectory Risk Soil health
Sink potential Resilience Scaling
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System control points

Photosynthesis
CO>
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Understanding sink potential and vulnerability

PREDICT :
Global Observations Biological insight Theory & Models

( Computational Resources>

Integrated understanding

Sink Potential

Guide
Strategies
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Enhancing the carbon sink has significant co-benefits
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Q" Restore soil carbon to native levels

2| Fertility, soil water, arable land—food, erosion

Expand carbon-neutral biomass
Decarbonized energy supply

Maintain ecosystem resilience
Biodiversity, resources, fire risk
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Example: Re-build soil carbon stocks
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Breakthroughs and Benefits

Mission Innovation Products

* Moderate-cost mitigation approaches w/co-benefits
- 117 COP21 countries depend on land sink

 More carbon-neutral bioenergy

* Integration of C sink into GHG scenarios and commitments

Scientific Products

* New capabilities for multi-benefit ecosystems

e Quantification of opportunities and risks associated with sink
* Improved climate prediction

“Build options space for policy and technology
decision-makers based on the fidelity of our knowledge”

Slide: Enhancing the Global Carbon Sink. Presented at the Big Ideas Summit April 22 2016
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Why DOE? Why Now?

© ©

. DOE Mandate | Grand Challenge | Only DOE
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i Environmental i FE, ARPA-E, EPSA, i this Challenge

| impacts of energy i Int’l Affairs i



The Carbon Sink in
DOE Mandate and Strengths

Bioenergy

Observations Application
NASA, USDA, NSF USDA, Industry
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