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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 





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



Drought

• Based on the 

long-term 

Palmer Index, 

drought 

conditions in 

the Southwest,
last decade 

has seen the 

most persistent 

droughts on 

record

• Value 

between -3 -4 

is sever 
drought



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



Heat Waves

• Sum of degrees 

that exceed the 

95th percentile of 

daily 

temperatures 

during June, July 
and August

• Bold parts of the 

graph indicate 

when the heat 

wave activity is 

prominent in 

minimum (blue) 

or in maximum 
temperatures 

(red)



Impacts – Agriculture



Reduction in Chill Hours

• Around the year 1950, 

growers in the Central 

Valley could rely on 

between 700 and 1200 

Chilling Hours

• By 2000, this number 

had already declined 

by up to 30% in some 

regions

• Chill Hours are 

projected to decrease 

significantly under 

future climate change 

scenario 

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


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 on Growing Season



Impacts – Natural Resources



Increased Risk of Forest Fires

Westerling et al., 2006.  Science

• Today's fire season 

in the western 

United States starts 

earlier, lasts 

longer, and is 

more intense than 

in the last several 

decades

• Wildfire 

occurrence 

statewide could 

increase several 

fold by the end of 

the century



http://www.motherjones.com/environment/2014/06/shirley-fire-budget-climate-change/



Impacts – Human Health



Impacts on human health

• Developing 

countries will 

be more 

vulnerable

• Warmer 

temperature 

will make 

disease 

carrying 

insects 

migrate north

• Severe health 

impacts due 

to forest fires

• Reduced 

labor 

productivitiy

Source: US National Oceanic and Atmospheric Administration

https://www.cdc.gov/climateandhealth/effects/default.htm



Summary

 Climate change is already impacting various sectors and 

state’s economy

 Improving resilience to climate change requires protection of 

natural resources and development of new research relevant 

to the stakeholders needs

 Simply providing the scientific facts is inefficient. Solutions need 

to integrate local situations and presented in a convincing 

way

 Need more localized research efforts and decision tools that 

integrate scientific, social, and economic aspects for effective 

adoption of new innovations

 Cooperative Extension is the most trusted source of 

information. We need to play proactive role towards climate 

change solutions and effective climate communication
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