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DeFlorio, M. J., F. M. Ralph, D. E. Waliser, J. Jones, and M. L. Anderson (2021): Emerging methods supporting water management at 
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Motivation: Western U.S. water managers need better S2S forecasts of precipitation
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Forecast Product Lead(s) Predictands Lead Times Development stage Associated 
Publication(s)

Weeks 1-3 AR activity 
outlooks Mike DeFlorio1 AR frequency Subseasonal Public DeFlorio et al. 2019a,b 

(Cli. Dyn., JGR-A)

Weeks 1-6 ridging 
outlooks Peter Gibson5 Z500/ridge types Subseasonal Public Gibson et al. 2020a,b 

(J. Clim., JGR-A)

Weeks 1-4 AR intensity 
outlooks Zhenhai Zhang1 AR intensity Subseasonal Research/Internal Zhang et al. 2022 

(submitted, JGR-A)

Weeks 1-6 AR/IVT 
anomaly outlooks Chris Castellano1 Total IVT and AR 

frequency Subseasonal Research

Castellano et al. 2022 
(in revision, JGR-A); 

Wang et al. 2022b (in 
revision, JHM)

Weeks 1-6 weather 
regime outlooks

Andy Robertson3, 
Juan Ying3, Bohar 

Singh3, Angel Muñoz3

Circulation 
regimes Subseasonal Public Robertson et al. 2020 

(MWR)

1 CW3E/SIO-UCSD; 2 NASA JPL; 3 IRI; 4 University of Arizona; 5NIWA

Overview of CW3E Subseasonal Research and Experimental Forecast Products



Forecast Product Lead(s) Predictors Lead Times Development stage Associated Publication(s)

North Pacific circulation 
regimes (NP4 modes)

Kristen Guirguis1, Alexander 
Gershunov1, Tamara 

Shulgina1
Z500/SST Subseasonal to 

seasonal Research/Internal Guirguis et al. 2020 (GRL); 
Guiguis et al. 2022 (in prep)

Seasonal precipitation 
anomaly (next three months 

and JFM)

Alexander Gershunov1, 
Rachel Clemesha1, Kristen 

Guirguis1
Pacific SST Seasonal Public Gershunov and Cayan 

2003

Seasonal precipitation 
anomaly clusters (NDJ and 

JFM)

Peter Gibson1, 
Will Chapman1, Alphan 

Altinok2, Luca Delle 
Monache1, Mike DeFlorio1

Tropical SSTs, 
VP200, U200, Z500 Seasonal Research/Internal Gibson et al. 2021 (Nat. 

Commun. Earth Environ.)

Seasonal precipitation Agniv Sengupta1, Duane 
Waliser2 Global SST Seasonal Research/Internal Sengupta et al. 2022 (in 

prep)

Seasonal SWE, precipitation, 
and temperature forecasts

Xubin Zeng4, Patrick 
Broxton4, William Scheftic4

N/A (based on 
dynamical 
ensembles)

Seasonal Research/Internal Scheftic et al. 2022 
(submitted, J. Clim.)

Odds of water year normal 
precipitation Mike Dettinger1 Historical 

precipitation obs Seasonal Public Experimental only

1 CW3E/SIO-UCSD; 2 NASA JPL; 3 IRI; 4 University of Arizona

Overview of CW3E Seasonal Research and Experimental Forecast Products

 



Central California Region
Goal: multi-model assessment of S2S AR prediction skill
- Second approach: predict hits, misses, false alarms, and 

correct rejections of AR activity along western U.S. coastline 
in ECMWF hindcast system and composite skill of model 
prediction during strong ENSO/MJO periods

Forecast of Opportunity: 
15-20% reduction in 
False Alarms in AR 
activity in week-2 when 
MJO is in phase 8

EXPERIMENTAL S2S FORECASTING OF ATMOSPHERIC RIVERS OVER THE 
WESTERN UNITED STATES

MIKE DEFLORIO, DUANE WALISER, MARTY RALPH, BIN GUAN, ALEX GOODMAN, PETER GIBSON, SHAKEEL ASHARAF, LUCA DELLE MONACHE, ZHENHAI ZHANG, 
ANEESH SUBRAMANIAN, FREDERIC VITART, HAI LIN, ARUN KUMAR (2019B, JGR-ATMOSPHERES)



Week-2 AR Activity Outlooks - NCEP and ECMWF (Valid: 22-28 Nov 2022)



Week-3 AR Activity Outlooks - NCEP and ECMWF (Valid: 29 Nov – 5 Dec 2022)



CW3E Ridging Outlooks – background methodology



Weeks 1-2 Ridging Outlooks - NCEP and ECMWF (Valid: 14 Nov – 28 Nov 2022)



Summary

The western U.S. region, and in particular California, 
experiences the highest interannual variability of 
wintertime precipitation in the country relative to 

average conditions.

In addition, water managers across the western U.S. are 
in need of more skillful predictions of precipitation at 

S2S lead times.

This combination, along with increasing demand by other end users in the applications 
community for more skillful longer-lead precipitation forecasts, has led to increased 
international investment for S2S research, with a focus on better understanding of 

physical mechanisms related to predictability, and an end goal of creating experimental 
S2S forecast products to meet end user needs.

The California Department of Water Resources has funded a research and operations partnership led by the Center 
for Western Weather and Water Extremes and the NASA Jet Propulsion Laboratory to create experimental S2S 

forecast products for precipitation, atmospheric rivers, and ridging.

These experimental S2S products are necessarily supported by peer-reviewed hindcast skill assessments, and are 
designed in tandem with stakeholders to best meet their needs.
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Thank you!

mdeflorio@ucsd.edu 

cw3e.ucsd.edu/s2s_forecast
s

Photo credit of Lake Mead: Oakley Originals


