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Skillful S2S Precipitation Forecasting 
major information gap for drought preparedness 

and response

• Could we have an unusually wet late 
spring?

• This winter has been very dry through 
December, are dry conditions likely to 
persist the rest of the winter?

• Will this water year be dry?  How long 
will dry conditions persist?



High-Priority Questions

• It’s November – will this water 
year be wet or dry?  (for drought 
preparedness & response)

• It’s mid-January – will the rest of 
the season be wet or dry? 
(informing reservoir operations 
generally)



CPC Forecast Skill – Monthly Precipitation

CPC operational precipitation 
forecast skill (Heidke Skill scores) 
for monthly forecasts (top) and 
updated monthly forecasts (right).  
Skill has improved over time, but 
less so than for temperatures.

http://www.cpc.ncep.noaa.go
v/products/predictions/long_
range/tools/briefing/mon_ver
i.grid.php

Slide courtesy of Klaus Wolter



CPC’s sources for  outlooks
• 1. ENSO
• 2. Trends (difference between 10yr temp mean or 

15yr  precip mean & 30yr climatology)
• 3. MJO
• 4. NAO
• 5. PDO
• 6. Soil moisture/snow cover
• 7. Statistical forecast tools
• 8. Dynamical forecast models (e.g. NCEP’s CFS)
• 9. Consolidation of trends & forecasts 



Will 2016 be Dry?



Where Do We Go From Here With 
Improving (Regional) Forecasting?
• After numerous CDWR science 

workshops…
– Statistical forecasts (updating/improving) 
– Using the past to inform the future

• Paleoclimate information (looking for decadal-
scale signals, if any)

• Analog years
– Forecasts of opportunity

• Predicting wet to predict dry (atmospheric river 
storms)



One Approach -- Analog Years & Statistical 
Modeling



Another Approach – Predicting 
Atmospheric River Storms 

• Can we predict ARs or conditions 
favorable for their formation?

• Can we link AR formation to synoptic 
climate conditions?

• Can we predict the absence of ARs (bias 
toward dry conditions)?



Current CDWR-Funded Research

• Developing databases of AR storms/synoptic 
climate, object-oriented satellite precip
database (2 projects, UCI & UCSD)

• Analog years database and statistical model 
(UCI)

• Paleoclimate reconstructions of Southern 
California streamflow/precip (in contract, U of 
AZ)

• AR/MJO predictions (in contract, JPL/UCLA)







The bigger communications 
problem



U.S. cities running out of water

The nine cities with the worst drought conditions in 
the country are all located in California, which is 

now entering its fourth consecutive year of drought 
as demand for water is at an all-time high. The 

long-term drought has already had dire 
consequences for the state's agriculture sector, 

municipal water systems, the environment, and all 
other water consumers.

Based on data provided by the U.S. Drought 
Monitor, a collaboration between academic and 

government organizations, 24/7 Wall St. identified 
nine large U.S. urban areas that have been under 
persistent, serious drought conditions over the first 

six months of this year.
USA Today, 6/17/15



The U.S. Drought Monitor is produced by the National Drought Mitigation Center 
at the University of Nebraska-Lincoln, the USDA and the National Oceanic and 
Atmospheric Administration (NOAA). 24/7 Wall St. identified the 10 urban areas 
with populations of 75,000 or more where the highest percentages of the area 
was under “exceptional” drought conditions in the first seven months of 2014. All 
data are as of the week ending July 15.
These are the cities running out of water.
10. Fresno, Calif.
> Exceptional drought coverage (2014): 75.1%
> Extreme drought coverage (2014): 100%
> Population: 654,628
Over the first seven months of this year, around 75% of Fresno was engulfed in 
exceptional drought, the 10th highest proportion among large urban areas. Such 
a drought can cause water emergencies brought on by shortages in reservoirs, 
streams and wells, as well as widespread agricultural failures. The remaining 
one-quarter of Fresno that was not in exceptional drought did not fare much 
better, as 100% of the city was in a state of extreme drought.
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