


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 
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Dettinger et al, 2011 
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Slide courtesy of Mike 
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The Problem – S2S Precip Forecasting Skill Inadequate 
for Water Management 

NWS CPC figure 



Excerpts from: The 1976-1977 California Drought, A Review.  DWR, May 1978   



NOAA’s California Drought Service 
Assessment 

• Goals: 
– Understand drought impacted decisions 
– Assess NOAA’s effectiveness in 

supporting those decisions 

• Methodology: 
– 3 focus sectors (water resources, 

agriculture, fisheries) 
– 100+ interviews 
– 40+ reviewers 
– 400+ comments 

• Major Recommendations: 
– Improve seasonal prediction for water 

resources 
– Develop full natural flow modeling and 

forecasting 
– Improve NOAA internal coordination 
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HMT/EFREP 

AQPI FIRO 
WX 

Forecasting 

S2S 

In the Beginning There Was HMT/EFREP… 

NOAA Hydrometeorology Testbed/DWR Enhanced Flood Response & 
Emergency Preparedness programs, a state-federal research observations 
partnership  



State of California Investments in Observing & 
Understanding  Atmospheric River Storms 

• NOAA HMT/DWR EFREP (state share) -- $15M 

• DWR AQPI grant to Bay Area water agencies -- 
$19M 

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

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

  



Weather Forecasts Forecast-Informed Reservoir 
Operations (FIRO) 

Advanced Quantitative Precipitation Information (AQPI) 

Experimental Sub-seasonal forecasts 



Example CDWR-Funded S2S Activities 

Short-term (weather timescale) 
atmospheric river  forecasting 

Sub-seasonal experimental 
atmospheric river outlooks 

CDWR contract with Scripps 
Institution of Oceanography 

CDWR contract with NASA JPL 











NOAA NWS Operational 
Products 
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Next Steps  

• Increase visibility/awareness of need for 
improved forecast skill 

• Emphasize priority for sustained S2S effort in 
NOAA budget, for National Weather Service  
and Office of Atmospheric Research 

• Implement Weather Research & Forecasting 
Innovation Act of 2017 

• Support forecast improvement pilot projects  






