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Farmers will require new climate-based 

decision tools for strategic adaptation.  

 Is this “normal” bad weather 

or climate change??

 Do I invest in a new 

drainage system?...

 Or irrigation system?

 Or both?

 And when?

Providing decision support tools for farmers
http://climateinstitute.cals.cornell.edu



• All farmers are concerned about extreme weather events 

and uncertainty about the weather

• Detecting a climate change trend against the background 

“noise” of weather variability is difficult

• All farmers are concerned about uncertain energy costs, 

and future energy and climate change policies

Farmer attitudes about climate change



Recent Midwest Survey Results: 
-The majority (66%) of farmers think climate change is occurring; 

-Only 4 percent are convinced it is not



Mitigation: 
Farm energy use efficiency, 

greenhouse gas emissions, carbon sequestration
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U.S. Farm Level Energy Use analysis, 

including fossil fuel energy use 

associated with manufacture of chemical inputs 
(NOTE: does not include transport to the farm)
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The Energy-Waste Management Challenge:

Re-coupling animal and crop production systems 

to re-cycle nitrogen, carbon, energy



Soil Health Management:
Low-Cost Climate Change Resilience 

While Reducing the Carbon Footprint of Agriculture:

Building soil organic matter (reducing tillage; winter cover 

crops; use manure, composts, biochar; more perennial crops):
 Adaptation: increases resilience to drought and flooding 

 Mitigation: stores carbon in the soil that otherwise would be in the 

air as CO2 



Nitrogen (N) Management and Greenhouse Gases

-Synthetic N fertilizers are energy-intensive to 

produce

- All N fertilizers (including manure and other 

organic sources) give off nitrous oxide 

(N2O), a potent greenhouse gas, as they 

degrade in soils

- N management is often inefficient

Legume N instead of fertilizer N

A broader view of ‘renewable energy’…
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Contributions of U.S. Agricultural Emissions from 

Three Greenhouse Gases (CO2 equivalent basis)

Agriculture accounts for about 7% of total US GHG emissions 

(US EPA 2009).  



Adapt-N.com

Cornell’s N recommendation tool now commercialized 

and available in 26 states



Mitigation Potential of Agriculture and Forestry:

Potential for offsetting ¼ to 

½ of annual atmospheric 

increase in CO2 for 2-3 

decades

•Soil carbon sequestration

• Winter cover crops

• Minimize tillage

• Add composts, 

manures, biochar

• More perennial crops

•Improved nitrogen mgmt

•Improved rice mgmt

•Improved manure mgmt

•Reduce deforestation

•Agroforestry, Integrated 

Landscape Management

2014 IPCC WGIII Report, Chap 11 (www.ipcc.ch) 

(Paustian et al. 2016. Nature 532:49)

SEE ALSO: www.usda.gov/climate-smart

http://www.ipcc.ch/


Integrated Landscape Management 

Source: EcoAgriculture Partners

Dialogue, negotiation among stakeholders

Maximize synergies, minimize tradeoffs



Estimated total 

livestock 

emissions by 

species, and 

emission intensity

Food and Agriculture Organization 

(FAO). 2013. Tackling Climate Change 

Through Livestock. UNFAO, Rome.



Beyond the Farm and Landscape:

The Food System



Mitigation: A Role for 

Consumers and the 

Market Chain

Consumer choices affect 

supermarket choices farmer 

choicessustainability and 

carbon footprint of agriculture

•Food sources using sustainable 

and “climate-smart” practices

•Local foods in season  

•Minimize packaging and waste; 

recycle, compost

•A diet rich in fruits, vegetables, 

grains, and modest meat 

consumption


