Realizing the Circular Carbon Economy:
Opportunities within Agricultural Landscapes
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Opportunities within Agricultural Landscapes
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More products & services out of less land

Credit: A Price Credit: Larry Lamsa/CC 2.0 (Flickr)



Climate change puts new demands on our
farm & food system

Credit: USDA,/Scott Bauer AlD/.



But maybe land management & a
landscape perspective can help...

Credit: USDA,/Scott Bauer AlD/.



Opportunity to reduce
emissions from agriculture

Source: EPA 2016 Source: IPCC 2014, Tubiello et al. 2015



Opportunity to increase carbon sequestration

Fossil Fuels

Source: Harden et al 2018

Source: Adapted based on Lal 2010



What practices?

Cropland: Grassland, grazing land:
0.3-0.5 Mg C/haly 0.04-0.2 Mg C/haly

No-Till Cover Crop Grazing Perennials
Crops Rotation Management
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Y Forest land:
0.1-0.4 Mg C/haly

Sources: Chambers et al. 2016, Paustian et al. 2016
Photo credits: A Basche; A Price; T Schultz; T Carter/Savanna Institute



CO, > N,0,CH, CO,

For climate
mitigation, NET
sinks are key

Photo credits: A Price; T Schultz



On a large scale, how much & where?
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Acre by acre, how much...?

Credit:iStockphoto.com/fotoVoyager



How much... & where?




Targeted location -> different outcomes?

Credit: Jason Johnson/public domain (Flickr) Credit: Edwin Remsberg/USDA-SARE



Synergies from ixed-lnd use?
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Credit: Tobias Carter/Savanna Institute



Subfield opportunities?

oS
Credit: Organic Seed Alliance Screenshot from:
http://www.efcsystems.com/index.php/agro
nomicplanningandsustainability/
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In addition to climate mitigation, we need
practices that help with climate adaptation

Credit: USDA



Potential for spongier soils

Cropland: Grassland, grazing land:
| IR 0.3-0.5 Mg C/haly 0.04-0.2 Mg C/haly
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Grazing Perennials

o-TiII Cover Crop
Crops Rotation Management
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Y Forest land:
0.1-0.4 Mg C/haly

Source: Chambers et al. 2016; UCS/Basche 2017
Photo credits: A Basche; A Price; Tom Schultz; Tobias Carter/Savanna Institute



Landscapes for spongier soils

16% greater water use
20% lower flood frequency
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Prairie strips protect lowan farms & water
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Crop rotations boost yields & profits
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Credit: Tom Schultz



Lentils save a family farm

Liz Car/islé

Credit:




“Waste” boosts drought-stricken grass

Credit: J Wick/MCP




Challenges & uncertainties

o Valuing ecosystem services

e Net GHG accounting

e (Csequestration rates & saturation
e Measuring carbon change ,

R

Credit: USDA



For soil C,
research
questions, needs
& measurements
vary.

Relevance

Measures

What is the sensitivity of
decay to temperature
and moisture?

How do microbes and
chemistry drive
respiratory pathways?

Investigating mechanisms

/—\Informing practice and policy
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, Pl ElE . How do land
impacts of soil .
use and climate
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Predicting long-term consequences

-

How does soil form over
geological timescales?
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Source: Harden et al 2018




Invest in research, education & extension
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Tracy Robillard/NRCS Oregon
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Credits: Organic Seed Alliance;

 Tools & training
e Interdisciplinary, systems-level research
e Agroecology, Economics, Human health, Equity



Agroecology as a framework for
landscape management

Credit: Preston Keres, USDA
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