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Characterizing Extremes in a 
Changing Climate



CA Temperature and Precipitation
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What Type of Year?
• Different strategies for 

different conditions:
– Expected
– Anomalous
– Extreme

• Reference Frame and 
frequency of category 
important



From Extreme to Common 

Extreme Episodic

Common

Presenter Notes
Presentation Notes
To start the talk I want to discuss the concept of extreme events as common in a future climate.  Current observations outside the historical distribution are viewed as extremes.  As the world warms, these events will begin to become episodic and eventually common.  Future extreme events will lie well beyond the historical distribution.  This concept is illustrated here with a time series of statewide annual average minimum air temperatures.  In water year 1934 an extreme was observed well outside what was seen historically.  It was not seen again until 1980 and then exceeded in the early 1990s and is now commonly exceeded in the past decade.  This is the beginning of a journey into a warmer world where new extremes will become episodic and then commonplace.  It should be noted that there are geophysical limits which will play a role in how fast and how extreme different elements of future climate become.  Understanding how this process plays out will be key to understanding how to track change and implement adaptation measures based on information provided by the indicators of change.



AR Strength AR Count
Weak 20

Moderate 25
Strong 11

Extreme 4
Exceptional 1

Water Year 2022 Landfalling Atmospheric Rivers

Regions Impacted by Each AR
State/Region AR Conditions
Washington 53

Oregon 56
Northern CA 42
Central CA 23

Southern CA 17

61 atmospheric rivers have made landfall 
over the U.S. West Coast during Water Year 2022

*Arrows are placed on the map where each AR was strongest over the coast



Extreme Heat and Cold in 2022

Credit: Kristen Guirguis, Scripps Institution of  Oceanography



Characterizing and Tracking Extremes

• Metric – How is the extreme event identified?
• Monitoring – How do we observe and track 

extreme events and change?
• Consequence – What are extreme event 

impacts?



Building the Water Year
• Fall (October/November)

– Precipitation Onset
– Temperature Anomaly
– Soil Moisture State with Snowpack 

Initiation
• Winter 

(December/January/February)
– Wet/Dry
– Notable Anomalies

• Spring (March/April/May)
– Late-Season Bailout or Early Shutoff?
– Peak Snowpack Timing and Magnitude

• Summer 
(June/July/August/September)
– Drying Pace and Scale
– Heat Events
– Tropical Activity

• Multi-Year Prediction – What about 
next year?

8

    

Climate Change: How much different will the next decade be?



Closing Thoughts
• Events can be identified as extreme by 

exceeding a threshold or by consequence.
• Important to understand how a warming world 

influences processes driving extremes to make 
them more frequent or more extreme and what 
associated consequences are expected.

• Make sure monitoring is sufficient to identify 
extreme event drivers and to detect change.



Questions?

• Email: Michael.L.Anderson@water.ca.gov

Presenter Notes
Presentation Notes
Thank you for your time and attention.  At this time, I would be happy to entertain any questions.  I am also happy to follow up via email.  My address is on the screen: Michael dot L dot Anderson at water dot ca dot gov.
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