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Fourth year of a historic 
drought in California!!!! 
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5 Hanak et al. 2011. Managing California's Water Conflict to Reconciliation.  



6 Sources: California Department of Water Resources 



California is the nation’s leading agricultural production 
state and has been for more than 50 years 
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CALIFORNIA AGRICULTURAL PRODUCTION 

 The Central Valley 

counties lead the state in 

agricultural production;   

8 of the 10 leading 

production counties 

Data Source: 2012 Annual Crop Report by USDA NASS 



BACKGROUND - AGRICULTURE IN CALIFORNIA 

  Year-round production in some regions; lemons, 
artichokes, avocados, broccoli, cabbage, carrots, cauliflower, 
celery, lettuce, mushrooms, potatoes, spinach, squash 

 

  The most Specialty Crops in the nation; almonds, 
artichokes, figs, grapes, raisins, kiwi fruit, olives, peaches, 
pistachios, walnuts, plums, pomegranates 

 

Specialty Crops are defined as;  

“fruits and vegetables, tree nuts, dried fruits, horticulture and nursery crops 
(including floriculture)” 

(USDA Agricultural Marketing Service Definition) 

 

Climate Change Consortium for Specialty Crops - Impacts and Strategies for Resilience 8 December,  2013 



9 Image Source: USDA  Cropscape - Cropland Data Layer 

BACKGROUND - AGRICULTURE IN CALIFORNIA 



Leads the nations in producing 90 commodities  

 

California is the sole producers (>99% production) of 
some crops – Almonds, artichokes, dates, figs, grapes 
(raisins), kiwifruit, olives, clingstone peaches, pistachios, 
dried plums, pomegranates, walnuts  
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CALIFORNIA “SPECIALTY” CROPS 

Data Source: 2012 Annual Crop Report by USDA NASS 



What was needed? 

Economic impact of drought to agricultural industry 

• Water needs for food production 

• Crop losses 

• Direct jobs 

• Indirect jobs 

• Impacts to economy  

 
Principal agency dealing with agronomic issues is the 
California Department of Food and Agriculture (CDFA) 

CDFA established contract with UC Davis economists to 

obtain information for 2014, 2015 and 2016 by; 

1. Modeling studies 

2. Validation of the model with crop production data 

IMPACTS TO AGRICULTURE - DROUGHT 
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UC Davis Center for Watershed Sciences Results – 

 
• The agricultural economy continues to grow in this fourth year 

of severe drought due to the state’s vast but declining reserves 

of groundwater, which will offset about 70 percent of the 

surface water shortage this year 

 
• The total impact to all economic sectors is an estimated $2.74 

billion, compared with $2.2 billion in 2014 (total farm revenue is 

$46 billion annually)  

 

• The loss of about 10,100 seasonal jobs directly related to farm 

production, compared with the researchers’ 2014 drought 

estimate of 7,500 jobs.  

2015 DROUGHT IMPACTS 

12 Sources: UC Davis Economic Impact Report, CDFA News Release and CDFA Planting Seeds Blog 



UC Davis Center for Watershed Sciences  

 
• Surface water shortages will reach nearly 8.7 million acre-feet, 

which will be mostly offset by increased groundwater pumping 

of 6 million acre-feet 

 

• Net water shortages of 2.7 million acre-feet will cause roughly 

542,000 acres to be idled — 114,000 more acres than the 

researchers’ 2014 drought estimate. Most idled land is in the 

Tulare Basin. 

 

The scientists noted that new state groundwater regulations 

requiring local agencies to attain sustainable yields could 

eventually reverse the depletion of underground reserves. 

2015 DROUGHT IMPACTS 

13 Sources: UC Davis Economic Impact Report, CDFA News Release and CDFA Planting Seeds Blog 



DROUGHT = CLIMATE CHANGE? 

 

 

DROUGHT IMPACTS 

14 Sources: CDFA News Release and CDFA Planting Seeds Blog 





DROUGHT = CLIMATE CHANGE DISCUSSION 

 

 

DROUGHT IMPACTS 
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CCC DISCUSSIONS 
 

Example of Information shared - Temperature increase 
is one variable that is used to measure climate change 
and need for adaptation  

 
This figure shows the  
average warming  
observed in the San  
Joaquin Valley near  
Modesto, Merced, and  
Turlock, California. 
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CCC DISCUSSIONS 
 

Vulnerability Index uses 
4 sub indices: 

1. Climate 

2. Crop 

3. Land use 

4. Socioeconomic  

 

   

 

Data Source: Jackson et al. UC Davis. Energy Commission Study. 2012. http://www.energy.ca.gov/2012publications/CEC-500-2012-031/CEC-500-2012-031.pdf 
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Total modeled agricultural 
vulnerability in some areas 

of the state is very high 



Impacts on Specialty 

Crops will vary by the 

specific crop and location 

CCC DISCUSSIONS 

19 



Images from UC IPM; http://www.ipm.ucdavis.edu/PMG/PESTNOTES/pn7412.html 

A warmer climate will create more degree-days for pests.  Some 

pests will have more generations each year. 
 

Codling moth lifecycles 

will increase from 2-4 

generations per year to 3-

5 per year. Navel orange 

worm, and mites will also 

increase in generations 

(Luedeling et al 2011). 

20 December,  2013 



CCC RECOMMENDATIONS 
1. Research Needs 

2. Planning and Resource Optimization 

3. Outreach and Education 

4. Technology and Innovation 

 

Information from report used in; 

• Safeguarding California Report 

• Safeguarding California Implementation Plan 

• 4th Climate Change Assessment Research 

• USDA NRCS Climate Sub-hub discussions 
- Vulnerability report for CA and West of U.S.  

 



EXAMPLE 

 This recommendation has been 

included in the 4th Climate Change 

Assessment Research request for 

proposals to begin in 2015 



Smith and Katz. http://www.ncdc.noaa.gov/billions/ 



http://www.ncdc.noaa.gov/billions/ 



http://www.ncdc.noaa.gov/billions/ 



Johnson and Morton. 2015. Sociology 
Technical Report 1039. Department 
of Sociology, Iowa State University, 
Ames, IA. 21 pp 

• “A collaborative partnership was initiated in 
2014 with the directors of the experiment 
stations at Michigan State University and 
The Ohio State University to begin a 
preliminary exploration to better 
understand the challenges and concerns of 
specialty crop growers in the region.  
 

• The directors of the experiment stations 
and their staff identified a number of key 
leaders and researchers in the specialty 
crop industries of Michigan and Ohio.  
 

• These individuals were invited to Toledo, 
Ohio in October 2014 to talk about changes 
in weather and climate, how these shifts 
were affecting them, and their perceptions 
and expectations of future challenges.” 





 

 
 


