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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



Climate Variability and Climate Change

¤ Climate Variability is a measure of shorter term climate fluctuations 
above or below long term average

¤ Climate Change is a measure of longer term statistically significant 
continuous change (increase or decrease) in the measures of 
climate, such as temperature, rainfall, frequency of extreme events

Pacific Decadal Oscillation









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 



Extreme One-Day Precipitation Indicators

• Eight of the top 
10 years for 
extreme one-
day precipitation 
events have 
occurred since 
1990

• Number of 
extreme one-
day precipitation 
events have 
increased 
substantially from 
1980 onwards

Source: EPA 





Reference: cal-adapt.org



Timing of Extreme Heat Days

Reference: cal-adapt.org



Ref: http://www.fao.org/state-of-food-security-nutrition/en/



Ref: http://www.fao.org/state-of-food-security-nutrition/en/



Drought

Source: EPA 



Drought

Source: EPA 



Snowpack

Source: EPA 



Snowpack

• A loss of 48% 
and 65% of the 
snowpack is 
projected 
under low and 
high emission 
scenarios, 
respectively

• By 2081–2100, 
average 
temperatures 
in the Sierra 
Nevada are 
projected to 
increase by 
about 7–10 
degrees F 
(UCLA study)Source: CA DWR



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



Calories consumed by food insecure 
population

Reference: Lobell et al., 2008



Sensitivity to temperature increases

Reference: Lobell et al., 2008



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



Impacts due to extreme temperature

Hatfield and Prueger, 2015



Trends in Chill Portions

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

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0006166


Length of Growing Season

Source: EPA 



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



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

¤ Increase skills in forecasting extreme precipitation events and better 
linkage with optimizing water storage and flood protection

¤ 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
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