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Supported by the President of the 
U.S.  

The Obama Administration announced 

its intent to begin a coordinated U.S. 

effort, led by NOAA, to initiate 

development of new extreme-weather 

outlooks in the 15-30 day range. 



Subseasonal Definition for This 
Talk 

• Forecasts for 1-7 weeks (7-45 
days) 



The Need for Subseasonal  
Prediction over the Western U.S. 

• For flood preparation 

• Dam and reservoir planning 

• For agriculture management 

• Preparation for wildfires 

• Coastal fishery management (upwelling) 

• And many more reasons…. 



Flood Control 
Need a few weeks to safely lower 

dam/reservoirs levels 

The Howard Hanson Dam Almost Failed in 2009:  Endangering tens of 

thousands and tens of billions of dollars of assets 



Reservoir Decisions:  Store water 
for later or keep low for flood 

control? 

Total storage Yakima river basin 



Subseasonal Prediction 

• During the past decade it has become 
increasingly clear that deterministic and 
ensemble-based forecasts (GFS, ECMWF, 
UKMET) are often producinguseful skill 
extending into the second week. 

• Superstorm Sandy was the poster child for 
this, but there are many more. 



Observed           180 hr (7.5 days) 



Frequent periods with .8 Anomaly 
Correlation at 8 days 



Extended Seasonal Models Like 
CFS Often Show Useful Skill Weeks 

to Months Ahead 



2-m Temp (May-June-July)—Made 
in Early May 









The promise of subseasonal 
forecast skill and the acute need 

inspired the UW Project  that 
begun on May 1 

 
But there is something else… 



A Question 

• Is the western U.S. an area of higher 
subseasonal predictability because of its 
proximity to the Pacific? 

– Strong connection to ENSO 

– Strong connections to MJO 

– Strong connection with relatively slowly varying 
Pacific Ocean 



Example:  the BLOB 





The Blob 



Surface Temperatures: Coastal 
Location 







MJO  and 
Atmospheric 

Rives 



More Questions 

• How does CFS synoptic  and surface 
parameter skill vary spatially, in this 
case…western NA? 

• Are their areas where CFS is more skillful? 

• How does skill change with averaging time 
and projection, season, synoptic situation. 

• How can we create a useful ensemble of CFS 
forecasts? 

• Can next-generation post-processing help? 



Task 1:  Evaluate CFS Synoptic Skill 

• How does CFS synoptic skill vary in time over 
western North America for various seasons 

• Does it vary spatially over the region? 

• How does CFS vary with averaging time? 

– E.g., instantaneous, 1 day, 3 day, 7 day, two 
week, etc..  Hypothesis:  skill extends in time 
when averaging time longer. 

• Will examine multiple parameters 



Task 1 

• Will use either CFS zero hour forecast or NCEP 
reanalysis for gridded verification. 

• Evaluate the skill of a CFS ensemble made by 
combining the 16 runs available daily   

• Can use CFSv2 reforecast to secure a longer 
verification period (at least back to 1999). 

• Can also verify CFS surface parameters (but 
will have serious resolution issues) 

 





Task 2:  Post-processing of CFSv2 
and its evaluation 

• Can an ensemble of CFS forecasts be post-
processed to improve skill? 



Task 2:  Experiment with EFA 

• Can EFA (Ensemble Forecast Adjustment) be used to 
improve CFS forecasts (Madaus and Hakim 2015)?  

• Observations taken after initialization time correct the 
subsequent forecast times. This approach exploits 
ensemble-estimated covariances in both space and 
time using an ensemble (ensemble of CFS forecasts).    

• As the forecast proceeds, the difference between the 
ensemble forecasts and the observations are 
calculated, and the temporal covariances based on the 
ensemble of previous forecasts can be used to adjust 
the forecasts in the future  



Task 2:  Bayesian Model Averaging 

 

[c.f. Raftery et al. 2005, Mon. Wea. Rev.] 

The BMA Model 



Bayesian Model Averaging (BMA) 

• Reduces bias 

• Weights model output based on past 
performance. 

• Produces calibrated PDF. 

• Lots of experience with BMA at the UW. 





Probcast:  Based on BMA 



Task 2:  Dynamical Downscaling 

• The effective resolution of the CFS (~100 km) 
is sufficient to define the synoptic scale flow 
over the western U.S., but too coarse to 
simulate most coastal and terrain-induced 
regional atmospheric mesoscale features, 
such as orographically forced precipitation and 
coastally trapped southerly flow and thermal 
troughs  



Dynamical Downscaling 

• Thus, it is necessary to dynamically downscale 
WRF to at least 12-15 km grid spacing, the 
resolution that appears necessary to 
realistically define the key mesoscale 
features of the western U.S.  



CFS 



CFS 



CFS Precipitation 





12-km WRF 



Dynamical Downscaling 

• If task 1 demonstrates that CFS (deterministic 
or ensemble-based) has extended synoptic 
skill, the output from the CFS model will be 
downscaled using the WRF ARW model at 36 
and 12 km grid spacing.  

•  This system be will integrated for 45 days on a 
daily basis over at least a two-year period  



36 and 12 km domains 



Dynamical Downscaling 

• The initialization and boundary conditions for 
the WRF forecasts will be based on either the 
ensemble mean of CFS or the CFS member 
closest to the mean of the four-member 
ensemble produced each day at 0000 UTC.  

• Comprehensive verification using UW 
mesoscale verification system. 

• Comparison to CFS forecasts. 

 

 



Additions 

• Compare NAEFS, GEFS, and GFS extended 
forecasts with CFS during first few weeks. 

• Compare with NMME and IMME for weeks 2-
6. 



THE END 


