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Recently in California…… 

• 2007-09 drought 

• 2010  normal year 

• 2011  wet year 

 

• 2012-16 drought 

• 2017  2nd wettest year 
on record (but not 2nd 
snowiest!) 

 

 



Driest 4 Consecutive Water Years 
Based on Statewide Precipitation 

Year 4-Year Total, inches 

2012-2015 62.2 

1917-1920 63.1 

1923-1926 63.3 

1928-1931 64.5 

1931-1934 65.1 

1921-1924 65.7 

1922-1925 65.9 

1918-1921 66.8 

1929-1932 67.3 

1987-1990 67.3 

1930-1933 68.0 
WRCC data  



Sub-Seasonal to Seasonal (S2S) 
Precipitation Forecasting  

• Operational weather models – typically 2 
weeks out (higher skill in first week) 

• Sub-seasonal – 2 weeks to about 60 days 

• Seasonal – up to 12 months 



NOAA National Weather 
Service Products  
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Sources of National Weather Service  
Seasonal Forecast Skill 

• 1. El Nino-Southern Oscillation 
• 2. Trends (difference between 

10yr temp mean or 15yr  
precip mean & 30yr 
climatology) 

• 3. Madden-Julian Oscillation 
• 4. North Atlantic Oscillation 
• 5. Pacific Decadal Oscillation 
• 6. Soil moisture/snow cover 
• 7. Statistical forecast tools 
• 8. Dynamical forecast models  
• 9. Consolidation of trends & 

forecasts 
Remember the Godzilla El Niño? 

NWS CPC 



The Godzilla El Niño – 
forecasted vs. observed 
precipitation  

Present Forecasting Skill Not Usable for Water Management 



Historical Skill -- NWS Outlook Example 

NWS CPC figure 





State of California Investments in Observing & 
Understanding  Atmospheric River Storms 

• NOAA Hydrometeorology Testbed  (state share) -- 
$15M 

• Advanced precipitation monitoring & forecasting 
grant to Bay Area water agencies -- $19M 

• Calwater I & II field observing campaigns -- $5M 

• Other research with University of California 
system -- $3.5M 

  



New understanding of role of extreme 
precipitation (e.g., atmospheric river 

storms) in West, implications for 
improving predictability at regional 

scale 
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From Observing to Experimental Research 
Weather Forecasts….. 



Courtesy of D. Waliser et al. 

Initial Preliminary Experimental Research AR S2S Probability 
Forecasts  







Schematic illustration of regional variations in the primary weather phenomena  
that lead to extreme precipitation, flooding and contribute to water supply  in the Western U.S. 
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Atmospheric 
Rivers 

(fall and winter) 

Southwest 
Monsoon 

(summer & fall) 

Great Plains Deep 
Convection 

(spring and summer) 

Spring  Front 
Range Upslope 

(rain/snow) 

Marty Ralph et al 




