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Overview 
ÅCalifornia agriculture and climate change mitigation  

ÅCalifornia nitrogen assessment 

Assessment questions 

ÅWhat are the big sources of nitrogen pollution in 
California?  

ÅWhat practices are most effective in mitigating nitrogen 
pollution?  

ÅWhat are the policy challenges and opportunities? 



California agriculture: bigger than you may think 
 Complex: hundreds of commodities  

High value: #1 ag state, #1 diary state, ½ fruit and vegetables 

Dynamic: growing in value (4% of GRP and employment)  

Intensive: 8% of energy use, 40-80% of fresh water 

Mediterranean: mainly irrigated 

Regulated: pesticides, water, air, labor 

Urban population is coastal but spreading inland  



/ŀƭƛŦƻǊƴƛŀΩǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǇƻƭƛŎȅΥ  
AB 32 (Global Warming Solutions Act)   

Caps GHG emissions 

Å1990 levels by 2020 

Å80% below 1990 by 2050  

Multi-sector market-based program to start in 2012 

Mandatory reporting for largest sectors (oil, gas, power, cement, land fills) 

Little attention to agriculture so far (apart from dairies); proposals for 

carbon offsets on rangeland and nitrogen offsets on cropland 

60% of N2O and 55% of CH4 are from agriculture (Air Resources Board) 

 



Inventory of anthropogenic GHG emissions 
in California, 2005 
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Source: California Air Resources Board 



Radiative forcing from N2O 
 emissions from California agriculture 

Cotton 
17% Almond 

17% 

Wheat  
11% 

Tomatoes, processing 
8% 

Lettuce 
7% 

Walnut 
5% 

Broccoli 
3% 

Rice 
3% 

Citrus 
4% 

Pistachio 
3% 

Carrots 
2% 

Grapes 
4% 

Potato 
2% 

Onions 
2% 

Plums, dried  
1% Cauliflower 
1% Melons 
1% Peppers 
1% Avocado 
1% Tomatoes, fresh market 
1% Celery 
1% Strawberry 
1% 

Beans, dry 
1% 

Corn, sweet 
1% Peaches/Nectarines 

2% 

 Based on IPCC default emissions factors 
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What is the N problem  
in California agriculture? 

 
  

Credibility: Is there 
enough solid scientific 
information? 

Usefulness: Are there  
feasible options? 

Legitimacy: Issues of 
public awareness  and 
stakeholder 
acceptance.  

  

  
 
 

Production costs? 

Air pollution? 

Surface water pollution? 

Groundwater pollution? 

Public health threats? 

Climate change forcing? 

All of these?   

None of these? 



Assessment questions: 
 focus, usefulness, legitimacy 

What are the relative 
contributions of different 

sectors to N cycling in CA? 
 

Are measurements of 
gaseous losses and water 

contamination accurate?  Do 
ǘƘŜȅ ŎŀǇǘǳǊŜ άƘƻǘ ƳƻƳŜƴǘǎέ 

ŀƴŘ άƘƻǘ ǎǇƻǘǎέΚ 

What are the hurdles to 
having a coordinated and 
cohesive N policy across 
ǊŜƎǳƭŀǘƻǊΩǎ ƧǳǊƛǎŘƛŎǘƛƻƴǎΚ 

 
How might policy be used 

more effectively to both 
monitor and address non-
point source ag pollution? 

Can N management outreach tools be 
created that will aid decision making 

at the field and policy level and 
educate the public 

How were N 
recommendations 
established?  Are they 
ŀǇǇǊƻǇǊƛŀǘŜ ŦƻǊ ǘƻŘŀȅΩǎ 
cropping systems? 
 
Are there tradeoffs between 
reduced N application and 
other cropping 
considerations (e.g., product 
quality or increase pest 
pressures)? 

What is the state of 
knowledge on the link 
between human health and 
nitrogen? 

CALIFORNIA NITROGEN ASSESSMENT  
SYNTHESIZED STAKEHOLDER QUESTIONS 

Communications 

What 
practices 
are most 
effective in 
mitigating 
nitrogen 
pollution? 

What are the 
relative 
contributions 
of different 
sources of 
nitrogen? 
Where are 
the big leaks?  

What are the 
main policy 
challenges and 
opportunities? 


