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2000 – 2021 Week 1-4 forecasts = 22 yr x 113 = 2486 semi-weekly samples over NA or CONUS

Twenty-two leave one year out Cross-Validations for 2000-2021             
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How about 
Validation Across Individual Members?



Precipitation 
Data: 2000-2021 ECMWF Reforecasts.  
1: control run,  2-11: perturbation run, 12: ensemble mean



2m Temperature 
Data: 2000-2021 ECMWF Reforecasts.  
1: control run,  2-11: perturbation run, 12: ensemble mean



Using Multiple Days 
Initial Conditions Help?



Dataset: 1999-2022 CFSv2
NN1 – Using one days ICs-FCSTs 
NN2 – Using 3 day ICs-FCSTs  



Dataset: 1999-2022 CFSv2
NN1 – Using one days ICs-FCSTs 
NN2 – Using 3 day ICs-FCSTs  



1. DL advantages
Flexible nonlinear tool & Easy to handle BIG DATA

2. Unique & beneficial NN architectures
extract more sophisticated info hidden behind multiple dimensional big data
improve subseasonal P & T2m FCSTs

3.   ML as a diagnostic tool – identify potential to improve S2S ensemble FCSTs:
use better model for perturbation runs (e.g. control run model) 
use more ICs (Daily CFSv2, Semiweekly ECMWF, Weekly GEFSv12) 

4.   ML applications & limitations
Weather-climate modeling, data-assimilation, post-processing & diagnosing etc.

Summary
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