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State  of  America’s  Farmland:  
Farms  Under  Threat



California’s  Farmland 1984-2014
Over  1.4  million  acres  of  land  lost  ….  a  rate  of  50K  acres  annually  or  nearly  

one  square  mile  every  four  days  
49  %  was  prime  farmland  



GHG  from  urban  land  uses  ranges  58-70  times  greater  
than  those  from  crop  production



Environmental  Benefits
Climate  Smart  Agriculture  and  Avoided  Conversion  

Reduce  
GHG  

emissions Balancing  
water  use  and  
availability

Increase  
opportunities  
for  carbon  

sequestration



Prioritizing  our  Most  Important  Farmland    



Conserving  farmland  by  the  acre  and  soil  by  the  inch:  
AFT’s  Farmers  Combat  Climate  Initiative  

v Rapidly  scale  up  the  implementation  and  funding  for  climate  smart  ag.  
programs;;  reach  underserved  communities

v Identify  and  promote  the  economic  benefits  of  implementing  climate  smart  
ag.  for  all  sectors  of  California  agriculture

v Conduct  additional  research  on  yield  changes  of  crops  under  changing  
climate  conditions

v Set  statewide  goals  for  conserving  farmland  and  mitigating  for  loss,  with  an  
emphasis  on  the  most  productive,  versatile  and  resilient  ag  lands

v Reform  planning  laws  so  that  communities  avoid  conversion  by  reducing  
per-capita  land  consumed  for  development  (e.g.  General  Plans,  Sustainable  
Communities  Strategies,  LAFCo)
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Community Alliance for Agroecology 



AGROECOLOGY





Agroecology creates a common 
platform for the dialogue of 

knowledges.

The land is the mediator of 
agroecological learning

Knowledge is local and situational, 
it cannot be conveyed in a recipe. 

- La Via Campesina



Guiding Principles



Changes in the agricultural 
system of California cannot and 
should not be carried out without 
the participant voice of the most 
impacted members of the system.



All food-chain workers deserve 
respect, fair wages, safe working 

conditions, equal worker 
protections, and safe and healthy 

communities to live in.



Communities have the right to 
define their own food and 

agricultural production systems.



The food & agricultural 
production system should support 
rather than harm human health.



Displacement of pollution caused 
by agriculture to another 
geographic area does not 

constitute a solution.



Land and resource ownership 
should reside among those who 

live and work on the land.



Low-input, biologically based 
practices used in a variety of 

scales have the greatest benefit 
to climate and environmental 

sustainability. 



Small-scale farmers and ranchers 
must be consulted and engaged 

in leadership and scientific 
development.



Policy levers such as incentives, 
subsidies, and regulations are 

critical for achieving widespread 
transition to ecological farming 

practices.



CULTIVATING 
HEALTHY SOILS TO 
BUILD HEALTHY 
COMMUNITIES 
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SAN JOAQUIN LAND AND 
WATER STRATEGY

Exploring the Intersection of 
Agricultural Land & Water Resources 
in California’s San Joaquin Valley



San Joaquin Valley
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San Joaquin Valley
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● 6 million acres of 
agricultural 
development

● 500,000 acres of urban 
development

● 4 Million residents



San Joaquin Valley
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Project Background
● Project Goal: Identify relative agricultural 

values of, and stresses on the land and water 

resources in the San Joaquin Valley as a guide 

to conservation and resource management 

strategies. 

● The intersection concept recognizes that both 

land and water resources are critical to 

agriculture and need to be considered in 

planning across regions. 
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Modeling Process
● Develop separate modules to easily identify 

relative agricultural values and stressors
○ Land Quality 

○ Water Stress 

●  Models were developed within an interactive 

transparent framework
○ Environmental Evaluation Modeling System
○ Allowed us to model inputs using shades of 

grey vs. a binary assessment
○ Created a easily updated platform that is useful 

for iterative development
○ 270m reporting unit cell across 6.1 Million 

Acres in the SJV
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Land Quality
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Land Quality



Land Quality
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Water Stress



11

Water Stress



Water Stress
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Intersection of Land Quality 
and Water Stress
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Intersection of Land Quality 
and Water Stress
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Regulatory Proposals 
Affecting Irrigation Water
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● Sustainable Groundwater Management Act
● Potential reduction in water supplies to stop 

overdraft of groundwater basins is at least 25 

percent of current agricultural use



Regulatory Proposals 
Affecting Irrigation Water
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● SWRCB Northern San Joaquin River 
Tributaries Proposal

● Areas that would be affected by reductions in 

one of the three affected rivers: 

● Stanislaus, Tuolumne and Merced rivers



Climate Change Impacts
● Reductions from Climate Change-Induced 

Loss of Sierra Snowpack
● 1981–2010 to the 2040–2069 

○ MIROC RCP 8.5 (Hot & Dry Scenario)
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Climate Change Impacts
● Additional Water Demand from Climate 

Change-Induced Increase in 
Evapotranspiration

● 1981–2010 to the 2040–2069
○ MIROC RCP 8.5 (Hot & Dry Scenario)

18



Climate Change Impacts
● Additional Water Demand from Climate 

Change-Induced Increase in 
Evapotranspiration

● 1981–2010 to the 2040–2069
○ MIROC RCP 8.5 (Hot & Dry Scenario)
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Climate Change Impacts
● Additional Water Demand from Climate 

Change-Induced Increase in 
Evapotranspiration

● 1981–2010 to the 2040–2069
○ MIROC RCP 8.5 (Hot & Dry Scenario)
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Climate Change Impacts
● Additional Water Demand from Climate 

Change-Induced Increase in 
Evapotranspiration

● 1981–2010 to the 2040–2069
○ MIROC RCP 8.5 (Hot & Dry Scenario)
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Urban Development Threats
● Since 1984 

○ 261,000 acres of farmland were 

converted to urban land uses and an 

additional 168,000 acres were 

converted to rural non-farm residences.
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Urban Development Threats
● City limits and spheres of influence (reflecting 

a government intention to convert these 

lands) - High
● General plan designation of land for 

development - High
● Forecast of urban growth by California 

Natural Resources Agency - Moderate
● 540,000 Acres of High Development Risk

○ 320,000 Likely to be developed
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Considerations for Resource 
Conservation & Management
● While every acre of land in production 

possesses the attributes necessary to support 
agriculture, some land is of a higher quality 
and some land has more reliable water 
supplies. 

● The combination of these attributes (land 

quality and water supplies) better decisions 

can be made in planning for the future of San 

Joaquin Valley agriculture. 
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Thank You



Climate Change and 
California’s Agriculture

Tapan B. Pathak, Ph.D.
Cooperative Extension Specialist
University of California, Merced 



Outline

¤ Facts about agriculture in California

¤ Observed and Projected Trends
¤ Temperature
¤ Precipitation
¤ Extreme events

¤ Agricultural Impacts 
¤ Yield declines
¤ Chill accumulations
¤ Growing season shifts
¤ Pests and Disease pressure

¤ Summary and Key research directions 



Facts about California Agriculture

¤ 76,400 farms producing more 
than 400 commodities with a 
farm-gate value of $46 billion

¤ Of California’s approximately 
100 million acres of land, 43 
million acres are used for 
agriculture
¤ 16 million acres are grazing 

land, 27 million acres are 
cropland. 

¤ Only about 9 million acres of 
irrigated land

¤ Leading dairy production; 2/3 
of US fruits and nuts 
production;  1/3 of US  
vegetable production

California's top—ten 
valued commodities

¤ Dairy, Milk — $6.07 billion
¤ Grapes — $5.5 billion
¤ Almonds — $5.1 billion
¤ Cattle, Calves — $2.5 

billion
¤ Strawberries — $1.8 

billion
¤ Lettuce — $1.9 billion
¤ Walnuts — $1.2 billion
¤ Tomatoes — $1.3 billion
¤ Pistachios — $1.5 billion
¤ Oranges — $826 million

Information Source: CDFA, 2016



Reference: https://svs.gsfc.nasa.gov/12847



Changes in California Temperatures

Cordero et al. (2011)



Changes in California Temperatures

CA DWR, 2015



Precipitation Trends
• No clear trend in 

precipitation
• Large amount of 

variability, not 
only from month 
to month but 
from year to year 
and decade to 
decade
suggesting 
California will 
remain 
vulnerable to 
drought and 
flooding 





Reference: cal-adapt.org



Timing of Extreme Heat Days

Reference: cal-adapt.org



Heat wave Indicator California

Source: https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2012GL052979 



Impacts – Agriculture



Crop Sensitivity
¤ Vegetables: exposure to temperatures in the range of 1.8°F to 

7.2°F above optimal moderately reduces yield. exposure to 
temperatures more than 9°F to 12.6°F above optimal often leads 
to severe if not total production losses

¤ Perennial specialty crops: Yields decline if the chilling requirement 
is not completely satisfied, because flower emergence and 
viability is low

¤ Soybean and Alfalfa: Elevated CO2 has been associated with 
reduced nitrogen and protein content

¤ Corn: high nighttime temperatures, high temperatures during 
pollination negatively impacts yield

¤ Rice: Temperature extreme during pollination

¤ Cotton: Higher temperature during boll filling stage



Impacts on Yield
• Expected yield reductions by 

2097: cotton (≈ 29%) > 
sunflower (≈ 26%) > wheat (≈ 
15%) > maize (12%) > rice (≈ 
10%) > tomato (≈ 9%) 

• These yield decreases were 
mainly because high 
temperatures under climate 
change shorten the duration of 
phenological phases 

• Limitations related to water 
supply to irrigated croplands

• Adaptation measures such as 
management practices and 
improved cultivars may 
alleviate some of the impacts



Trends in Chill Accumulations

Luedeling E, Zhang M, Girvetz EH (2009) Climatic Changes Lead to Declining Winter Chill for Fruit and Nut Trees in California during 1950–2099. PLoS
ONE 4(7): e6166. doi:10.1371/journal.pone.0006166
http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0006166



Impacts on Crop Growing Season

Pathak and Stoddard, 2018 

https://link.springer.com/article/10.1007/s40808-018-0460-y
Photo credit: California Tomato Growers Association



Length of Growing Season

Source: EPA 



Impacts due to Agricultural Pests and 
Diseases 

Trumble and Butler, 2009  
http://calag.ucanr.edu/Archive/?article=ca.v063n02p73



Summary
¤ Climate in California has changed significantly over the last century 

and this change is expected to continue in the future

¤ Observed and projected changes and potential impacts  include but 
not limited to increased minimum and maximum temperatures, highly 
variable and shifting precipitation patterns, reduced amount of 
snowpack in the Sierras, and increased frequency and intensity of 
weather extremes such as heat waves, drought, and extreme 
precipitation events

¤ Agricultural impacts of climate change include but not limited 
reduced chill accumulations, crop yield declines, increased pest and 
disease pressure, increased crop water demands, altered phenology 
of annual and perennial cropping systems, and uncertain future 
sustainability of some highly vulnerable crops

¤ Improving resilience to climate change requires protection of natural 
resources and development of new research relevant to the 
stakeholders needs. We need to play proactive role towards climate 
change solutions and effective climate communication



Potential	  Research	  Needs

¤ Enhanced understanding of agricultural impacts of potential 
exposures to extreme events and other climate risks

¤ Need more localized innovative research and development of 
decision tools that integrate scientific, social, and economic 
factors for effective adoption of new innovations

¤ Need for parameterization and validation of models to be 
utilized for optimizing crop performance under limited water 
supply and future climate scenarios

¤ Increased research efforts on expanding adaptation to water 
shortages in agriculture

¤ Simply providing the scientific facts is inefficient. Solutions need 
to integrate stakeholder challenges and help them translate 
the science into actionable strategies



Thank You!
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