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Climate Science 

Observations -The Earth is Warming 



Global Land-Ocean Temperature Anomaly 

NASA GISS 2009 
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Climate Science 

Attribution -Human Connection 



Greenhouse Gas Emissions 



Land use change 

Bolivian rain forest 
Los Angeles Basin 



Methane (CH4) 

Nitrous Oxide (N2O) 



What are the predictions  

for the future? 



Figure SPM.5 
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Global Emissions of  

Greenhouse Gases 



Greenhouse Gas Emissions 

Agriculture ~ 20-25% of all emissions 



Solutions require reductions  
in energy use… 



Energy is used to make many things… 



Embodied Energy 



Direct and Indirect Energy 



Apple 

1 Energy Unit 100-250 Energy Units 

Apple 
Ipod 



Role of Agriculture on  
Carbon Emissions 





“Food Miles” 

The number of miles (kilometers) 
that food is transported from origin 
(farm) to your mouth. 



1 lb of 
Cherries 



CO2 emissions associated with 1 lb of cherries:  

energy to produce and transport

0 1 2 3 4 5 6 7 8 9 10 11

Locally grown 

(150 miles by truck)

Nationally  grown

(1500 miles by truck)

Nationally  grown

(1500 miles by rail)

Internationally grown 

(5000 miles by ship)

Internationally grown 

(5000 miles by air)

CO2 emissions (lbs)

Production

Transportation

Emissions associated with transport 



CO2 emissions associated with 1 lb of cherries:  

energy to produce and transport

0 1 2 3 4 5 6 7 8 9 10 11

Locally grown 

(150 miles by truck)

Nationally  grown

(1500 miles by truck)

Nationally  grown

(1500 miles by rail)

Internationally grown 

(5000 miles by ship)

Internationally grown 

(5000 miles by air)

CO2 emissions (lbs)

Production

Transportation

Emissions associated with transport 

CO2 emissions associated with 1 lb of cherries:  

energy to produce and transport

0 1 2 3 4 5 6 7 8 9 10 11

Locally grown 

(150 miles by truck)

Nationally  grown

(1500 miles by truck)

Nationally  grown

(1500 miles by rail)

Internationally grown 

(5000 miles by ship)

Internationally grown 

(5000 miles by air)

CO2 emissions (lbs)

Production

Transportation





Global Carbon Emissions  
Associated with Agriculture 

Livestock’s Long Shadow,  
U.N. Food and Agriculture Organization, 2004 



CO2 intensity of foods 

€ 

Food Energy Efficiency ≡ Input Fossil Energy
Calories

+ 

Animal related methane emissions 





Carbon Showdown 

vs 



Emissions from Transportation 

Toyota  
Prius 

(50 mpg) 

Toyota  
Camry 

(28 mpg) 

Chevy  
Suburban 
(13 mpg) 

US Dept. of Transportation 

1.8 tons/yr 3.5 tons/yr 5.2 tons/yr 



 Food: Three Diets 
  High:   

–  38% animal products 
–  All red meat 

  Normal: 
–  28% animal products 
–  Mix of red meat, poultry and fish 

  Low: 
–  18% animal products 
–  Chicken instead of red meat 



Automobile/Diet Comparison
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Stir-Fry:  3 ways 
Veggie 
Beef 

Chicken 



6 lbs 

31 lbs 

11 lbs 







Transport 

Climate Solutions 

Consumption 

Food Housing 



Promoting energy efficiency 



Efficient Transportation 

















Public health 

Local and national economy 

Environment 

Food 
Community Supported Agriculture  

•  In 1990, about 50 farms 
•  In 2008 more than 2000 farms 



Community Supported Agriculture  

•  In 1990, about 50 farms 
•  In 2008 more than 2000 farms 

Food Movement 



Lines of evidence connecting human activity 
and 20th century climate change? 

  Radiative forcing 

  Patterns of changing climate 

  Global climate models 



Source: IPCC Climate Change 2007: The Physical Science Basis—Summary for Policymakers. 

Global Average Surface Temperature 



Radiative Forcing from the IPCC 

   Cooling             Warming 



AOGCM/CCM Global Temperature Trends (1958-99) 

Yes O3 
No O3  
Sonde * 


