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University Profile

• Land‐grant university with
international presence

• Recognized leader in Education, Research and Outreach 
• 20,000 students taught by 3,000 faculty 
• 319,000 metric ton CO2‐e footprint
• College of Life Science and Agriculture manages 
>14,000 acres of forest and farmland
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• Atkinson Center for A 
Sustainable Future

• 11 Undergraduate & 
Graduate Colleges 

• Cornell Cooperative 
Extension 

• Office of Energy & 
Sustainability

Linked Missions in Sustainability
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Climate Action Plan Portfolio 

Tons CO2
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Climate Action Plan Portfolio 

Ag/Forestry Options

Mitigation 
Potential 
(Tons/yr)

% of 2050 
Portfolio

Savings 
(Cost) $/Ton

Afforestation 3,600 1.2% $(6.90)
Forest 
Management 15,000 5.0% $(1.35)
Biochar 3,800 1.3% $(0.48)
Soil Tillage 400 0.1% $(0.48)
CURBI 8,700 2.9% $88.00 
Biomass 
Gasification* 60,000 20.0% $35.00 
Methane 
Digestor 1,500 0.5% $(75.41)
Total Ag & 
Forestry 79,490 26%

Agricultural & Forestry Options

* Alternate heating option to deep hot rock geothermal
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Climate Action Plan Portfolio 

Mitigation 
Potential 
(Tons/yr)

% of 2050 
Portfolio

Savings 
(Cost) $/Ton

Afforestation 3,600 1.2% $(6.90)
Forest 
Management 15,000 5.0% $(1.35)
Biochar 3,800 1.3% $(0.48)
Soil Tillage 400 0.1% $(0.48)
CURBI 8,700 2.9% $88.00 
Biomass 
Gasification 60,000 20.0% $35.00 
Methane 
Digestor 1,500 0.5% $(75.41)
Total Ag & 
Forestry 79,490 26%

Agricultural & Forestry Options
Conservation Soil Tillage
•CO2 sequestration rate = 0.4 
tons/acre/year
•Currently practiced on 900 acres
•Potential shot term expansion planed 
to 2000 acres. 
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Climate Action Plan Portfolio 

Mitigation 
Potential 
(Tons/yr)

% of 2050 
Portfolio

Savings 
(Cost) $/Ton

Afforestation 3,600 1.2% $(6.90)
Forest 
Management 15,000 5.0% $(1.35)
Biochar 3,800 1.3% $(0.48)
Soil Tillage 400 0.1% $(0.48)
CURBI 8,700 2.9% $88.00 
Biomass 
Gasification 60,000 20.0% $35.00 
Methane 
Digestor 1,500 0.5% $(75.41)
Total Ag & 
Forestry 79,490 26%

Agricultural & Forestry Options
Afforestation & Forest Management
•1000 acres idle pasture/cropland 
available for planting 

• 3.8 tons CO2 /acre/yr
•Existing 6,636 acres of forest could 
sequester an additional 0.9 tons CO2
/acre/yr
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Beyond Cornell
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Cornell Renewable Bioenergy Initiative

Mitigation Potential: 9,000 Tons CO2 (3% of projected 2050 campus footprint)
Energy Recovery resulting in $88/Ton CO2 savings, with waste stream reduction
Research, Education and Demonstration Opportunity 
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Johannes Lehmann
Department of Crop and Soil Sciences
David R. Atkinson Center for a Sustainable 
Future
Sam Bosco
Department of Horticulture

Agricultural Carbon 
Management for Climate Change 

Mitigation
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Carbon in Soil

More organic carbon in soils than in all plants and the 
atmosphere combined
Every 14 years, all carbon in the atmosphere is taken 
up by plants and recycled through soil

Sabine, 2005, Encyclopedia of Life Science
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Carbon in Agricultural Soil

Some soils have lost 20 to 80 tons OC/ha
Historic losses of 44 to 537 Gt of OC through agriculture

http://www.wsu.edu/gened/l
earn-modules/top_agrev/4-
Agriculture/agriculture3.html

Lal, 2004, Science
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Soil Carbon Loss and 
Restoration

Compiled from Rasmussen et al., 1998, Science; Lobe et al., 2001, EJSS; 
Zingore et al., 2005, EJSS; Kinyangi, 2006; 
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Mean annual temperature (ºC)
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Carbon Sequestration in 
Agricultural Soil

Assessment:

Measurement-based?

Practice-based?



sustainability.cornell.edu/
Kimetu et al., 2010, AJSR 48, 577–585 
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Quality matters!84%
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Kimetu et al., 2010, AJSR 48, 577–585 

A
bs

ol
ut

e 
S

oi
l C

ar
bo

n 
C

ha
ng

e 
(m

g/
g)

(a)

-100

-50

0

50

100

150

200

250

300

Biochar 
T. diversifolia 

(b)

-100

0

100

200

300

p < 0.0001

p < 0.0001

0 20 40 60 80 100 120

Soil organic C (%)

Time of continuous soil use (years)

8.55.8 3.2 2.4 2.1

Green Manure

Biochar

Stabilized Carbon

Labile Carbon

(n=3 for regressions)

Organic Matter Additions



sustainability.cornell.edu/

Conservation Agriculture 
in Zambia

Minimal tillage
Crop residue return
Organic additionsL. Gatere
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Conservation Tillage in 
NY State

B. Moebius
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Moebius et al., 2008, SSSAJ 72:960-969

Conservation Tillage in 
NY State
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gggg

B. Moebius, NY State, Chazy

Soil Carbon Feedback
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Compiled from Solomon et al., 2007, GCB; Ngoze et al., 2008, GCB; 
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Roberts et al, 2010, Environmental Science and Technology 44, 827–833 

System boundaries – Biochar Example

Systems Analysis:
Life Cycle Assessment
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Roberts et al, 2010, Environmental Science and Technology 44, 827–833 
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Life Cycle Assessment
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Late stover, high C price
Slow pyrolysis
(1-10 tons/hr capacity)
Roberts et al, 2010, Environmental Science and Technology 44, 827–833 
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The Way Forward

Measurement-based?

Practice-based possible, but:
- Must include soil/climate information
- Must recognize system-accounting
(Combination between measurement/practice-based)

Predictable variability ≠ uncertainty!
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