Interpreting Policy for
Climate Change and
Agriculture in the USA



US Mitigation Policies

Farm Bill 1985, 2008-2013, NACP

Conservation Easements, 13 M ha; 8% of US
agricultural land

Sequester 7 MMT C/yr — Increased payments —
grazing and hay

Energy Independence Security Act

100 climate friendly energy bills —
Zero non-North American fuel use

Wind — Solar — Nuclear Biofuel

Cap and Trade Programs — Regional and National

Additional NT controversy
Leakage Substrate input?
Permanence Soil variability













Denitrification Submodel Verification:
Incubation Flux
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US GHG Emissions (8% of US)




Ethanol from Starch
US Program to Stabilize Agriculture
and Rural Communities
150 ethanol plants would use ~ 30% of US corn

Return one third as high quality cattle food
35% construction subsidy
Subsidy $0.13 per liter of ethanol ($1.43 per bushel)

with oil at $100 per barrel; $7.00 per bushel can be
paid for corn

Effect on world grain prices
Leakage
World hunger
World-wide attitude to agricultural research and
extension




Cellulosic Biofuels




The Way Forward

Combined measurement/model-based estimations

* Leverage existing model-based decision-
support systems

COMET-VR used by USDA for voluntary
registry

Incorporates county- and ecoregion
databases with field-specific information on
soils and management practices

Provides statistical estimates of uncertainty
based on measurements from existing long-
term field experiments




COMET-VR Model







The Ecological Basis for Monitoring Carbon Offsets

Methods Factors

Cores C,N Destructive, bulk density
Variability — depth
Tie into long-term plots and data
Difficult for C credits

NIR Mobile In development — field-based
Should be competitive costs

NIR small penetration — moisture
sensitive

Mobile — Expensive — Large sample
Non-destructive — 30 CM




e The ecological basis for monitoring carbon effects
Integrative Sampling — Modelling
 In the US, 50 long-term field experiments
20 years of modelling
e Designing efficient, cost effective sampling of soill
» C stock estimation on a management basis

 Field data lacking for many of 800 crop, soll,
landscape, and management combinations

» Establish 5000 locations at NRI inventory plots
 Measure 1000 each year

* Relate to short and tall flux towers, atmospheric
sampling




The Way Forward

Combined measurement/model-based estimations

 Models provides an efficient means to
Integrate climate, soil, management
Interactions to provide site-specific

estimates.
« Data from inventory network observations
to reduce uncertainty in estimates.

 Verification for individual producers will
largely rest on observation of practices.




Biomes

Tropical & Subtropical Broadleaf
Forests

Tropical & Subtropical Coniferous
Forests

Temperate Broadleaf & Mixed
Forests

Temperate Conifer Forest

Boreal Forest/Taiga

Tropical & Subtropical Grasslands,
Savannas & Shrublands

Temperate Grasslands, Savannas &
Shrublands

Tundra

Mediterranean Forests, Woodlands &
Scrub
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Effect of Temperature Increase

(Q,,) of labile relative and resistant soll fractions

Lablile Resistant
Colorado wheat? 3.1 3.8
Colorado grasst 1.7 3.8
France wheat? 2.2 4.0
New Zealand grasss 2.9 5.7

1Conant et al., 2008
2Charandean et al., 1990
SRoss and Cairns, 1975




Pool Sizes of Organic Matter in a
North American Temperature Gradient

Site MAT % soill C:N C active* CO,respired CO, respired
(T) C % total at 112 days* at 504 days*
soil C % soil C % soil C

Saskatchewan 2 3 7

North Dakota 4 3 9

Colorado

* Pool size and total CO, respired were determined at 25T




W hole Soil (Grassland - Cultivated)
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High m/z shown in expanded scale




Conclusions
Policy Drivers to 2020

Food, Energy, Water Climate Change

Wil climate friendly, alternative energy policies
supercede SOC sequestration?

The N,O problem, more important?
More manageable?

Integrated sampling — modeling for C
seguestration

Cellulosic biofuels great opportunity for soll
scientists — Char??

Climate change responses: SOC, biodiversity,
ecosystem sustainability, food



