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Where We Are Now in California

• State emergency 
proclamations for 
drought issued in April, 
May, July, & Oct
• All 58 counties now 
covered by state 
proclamations
• All counties covered 
by USDA drought 
disaster designations



Persistent & Extreme Drought

• WY 2021 2nd driest for 
statewide precipitation, 
after 1924

• WYs 2020 + 2021 are 
California’s driest 2-
year period for 
statewide precipitation, 
beating WYs 1976 + 
1977



USGS Statewide Runoff



Bridging the Valley of Death

Climate WeatherWhere the decisions happen

From multiple decades to days
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Long-term 
planning
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Water budgets
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Weather

Reservoir operations
Recharge operations

Flood forecasts



Key Need – Skillful S2S Precipitation 
Forecasts to Support Water Management
• Although it would be desirable to develop additional skill in forecasting 

the weather a month hence, what is needed for operation & 
management of a complex water supply project is a long-term 
projection, at least a year in advance, with a high degree of reliability. 
(CDWR, 1978, review of 1976-77 Drought)

• The Panel recommends that DWR identify & seek funding for research in 
the areas of long-range weather forecasting…Improved long-range 
weather forecasting would be invaluable in operating federal, State, and 
local water projects…(Governor’s Advisory Drought Planning Panel, 
2000)

• Top findings include: Improve seasonal prediction.  Numerous 
stakeholders commented on the need for a seasonal prediction 
capability focused on cool season mountain precipitation, both in 
California and in the Colorado River Basin.  (NOAA, California Drought 
2014 Service Assessment)

• Skillful sub-seasonal to seasonal (S2S) precipitation forecasting would be 
extremely useful in informing drought preparedness and response. 
CDWR, 2020, California’s Most Significant Droughts)



Lead Time for Drought Preparedness & 
Response (& Water Management Generally)



Decision Support Opportunities

• Improve seasonal precipitation forecasts to support 
costly resource allocation and policy decisions

• Improve understanding of dynamics in the climate 
system during the (hopefully) wet season

• Improve sub-seasonal precipitation forecasting to 
encourage greater use of FIRO and FloodMAR



Sub-seasonal to Seasonal (S2S)  
Precipitation Forecasting

• S2S forecasts extend from 2 weeks to 1-2 years
• Long recognized as major need for improving 

drought response
• Skill of operational NOAA National Weather 

Service outlooks is minimal
• DWR is funding experimental forecasts to 

catalyze NOAA research, & urging needed 
federal investment in NOAA model 
improvements



Historical Skill of NOAA Seasonal Precipitation 
Outlooks 





Methods Organization(s) Nor Cal So Cal Upper 
Colo

Machine Learning based 
Forecast for Nov-Jan (Gibson 

et al.)

Univ. of Arizona Hybrid 
Seasonal Forecast for Nov-

Jan (Zeng et al.)

Evolution-centric Statistical 
Forecast for Dec-Feb 

(Sengupta et al.)

NOAA ESRL Seasonal 
Forecast (Switanek et al.)

NMME Seasonal Forecast for 
Dec-Feb

NOAA CPC Seasonal 
Outlook for Nov-Jan

Experimental Seasonal Precipitation Forecast for Winter 2021-22*
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