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• Global warming and climate change
• Global warming- the long-term warming of the planet
• Climate change- encompasses global warming, but refers to 

the broader range of changes that are happening to our 
planet
• rising sea levels
• shrinking mountain glaciers
• accelerating ice melt in Greenland, Antarctica and the Arctic
• shifts in flower/plant blooming times

Climate Change



Climate Change
Notes from the National Aeronautics and Space Administration



Source: NASA



Scientific Consensus: Earth's Climate is 
Warming

Source: NASA
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A Wetter and Drier Future Globally?

• Increasing wet extremes compensated by decreases in non-extreme precip. and
increased frequency of dry periods. Net effect: more frequent wet-dry swings

• The “rich get richer”…but in time, rather than space
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• Changing character of precipitation in a 
warming world
• Largest increase in the most intense

precipitation
• Change in “dry day” frequency
• More dry days, esp. where people live
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California’s Climate Context

Coefficient of  variation in annual precipitation

Dettinger 2011
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• Uniquely high year-to-year variation in precipitation; drought susceptibility

• Strong seasonal cycle of precipitation and latitudinal gradient
• Uniquely high year-to-year variation in precipitation; drought

susceptibility
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California Changes So Far: Warmer, 
Less Snow, More Flammable

• California now significantly warmer than during early 20th century

• Mountain snowpack now detectably decreasing; snow lines increasing

• Large increase in wildfire size/intensity*Daniel Swain

California annual average temperature (NOAA)
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“If we only consider changes in average climate,  then we’re 
largely missing the point" Dr. Swain

Thomas Fire,  
Ventura County  

Dec 2017

Debris flows,
S. Barbara County  

Jan 2018
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California Changes So Far: Warmer, 
Less Snow, More Flammable
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1985-2017 annual rainfall

Case of San Diego



Impacts on Agriculture



Impacts on Agriculture: Yolo County

Hyunok Lee and Daniel Sumner, 2016



Pathak et al., 2018

Impacts on Agriculture: Yolo County

4 degree increase in temperature would lead to more than 
5% yield reduction for most fruits, with 40% reduction 
potential in some important regions



Responding to Climate Change



Responding to Climate Change
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