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SOC changes from LUC for large-scale biofuel feedstock
production have been incorporated into biofuel LCA

Corn Ethanol LUC GHG emissions (gCO,/MJ)

» The area of LUC driven by
biofuel volume shocks is
multiplied by “emission
factors” (EF, CO.,e emitted
per unit area)

— EFscan be modeled using

simple and/or sophisticated
modeling frameworks

= The downtrends in
estimated LUC emissions
since 2008
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The impacts of land management changes (LMC) on
feedstock carbon intensity (Cl) have received attention
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» The feedstock Cl variation reflects
— Soil fertility, climate, and farming practices (e.g., tillage)

Emissions from farm energy and
materials use (g CO,e/MJ)
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SOC changes from adopting various farming practices
significantly affect the CI of feedstock production
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Sophisticated modeling frameworks have provided reliable
and cost-effective estimates of SOC changes

= Simulate the dynamics of multiple SOC “pools”
— Active, slow, and passive pools dependenton their decay rates

— Modelinputs include prior land-use history, various agronomic practices, and soil/climatic
conditions

= CENTURY-derived models
— US EPAuses DAYCENT (a daily time-step version of CENTURY) for national GHG
inventory development

— USDANRCS embeds DAYCENT in COMET-Farm (its whole farm and ranch carbon and
GHG accounting system)

— Argonne developed a parameterized version of CENTURY to generate US county-level
SOC changes
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Long-term dynamics of SOC changes are simulated
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Initial status of SOC determine projecting SOC changes
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Modeling of SOC changes continues to be improved and
evolved

Relative SOC sequestration

= Promote the certification of low- e Modified from Liu et al (2020)
carbon feedstock production practices e

I 3384 to 4512
I 4512 to 5640

— Help certify monitoring, reporting,
verification of lower Cl farming practices
by linking data, model, and in-situ
sensing

= Communicate with broad science
communities and stakeholders

— Address a strong need for better, long-
term data, uncertainties, and
permanence (i.e., the longevity of the
SOC sink)
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Data source

The State and County Boundaries
of the United States, 2001,
Naitonal Atlas of the United States,
1:2,000,000-scale
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ARGONNE’S SOC MODELING EFFORTS ARE
SUPPORTED

BY DOE’S EERE BETO
& ARPA-E SMARTFARM PROGRAM
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