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Why? 

•  Mul$‐Model Methodologies Are a Prac$cal Approach 
to Quan$fying Forecast Uncertainty Due to 
Uncertainty in Model Formula$on 
–  And, Apparently Improve Forecast Quality 

•  US Na$onal Mul$‐Model Capability 
–  Results with CCSM3.0 (and 3.5) Encouraging 
–  Use Exis$ng Opera$onal Analyses for Ini$aliza$on (CFSRR 
for Retrospec$ve Forecasts) 

•  Another way of Valida$ng Model 

No Determination of Which Model is “Better” - Depends  on 
Time and Start Month and the Debate is Counter Productive 



ENSO Predic$on with CCSM and 
CFS 

•  Largely Focus on Nino3.4 Forecast Quality (skill) 
•  Simula$on Issues (Characteris$cs/Errors) Relevant to 
the Problem  

•  Ocean Ini$aliza$on 
–  Crude, A Lot More Can Be Done 

•  Forecast Quality Assessment 
–  CCSM3.0 vs. CFS 
–  Determinis$c and Probabilis$c 

•  Predic'on Results with CCSM3.5 
–  Good News 
–  Rainfall Results 

•  Random Thoughts 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Forecast Ini$aliza$on 

•  Atmosphere‐Land‐Sea Ice Ini$aliza$on via 
“AMIP” e.g.,  No Observa$onal Data 
– Land‐Atmosphere Ini'aliza'on Experiments 
Completed (Paolino et al.) 

•  GFDL MOM3 Ocean Data Assimila$on 
Interpolated to CCSM3 (POP) 
– Number of Technical Issues 
– Room for Improving Forecast Ini$aliza$on 

•  Future Use CFSRR and Opera$onal Analysis 



Nino3.4 Mul$‐Model Forecast 
Assessment 

•  Ini'al Condi'ons 
–  CFS: 5‐Member Ensembles, December 30‐January 3 
(ODA‐January 1) 1982‐1998 

–  CCSM3: 6‐Member Ensembles January 1 1982‐1998 
–  Similarly with April, July and November Starts 

•  Emphasis on Nino3.4 
– Determinis$c and Probabilis$c Verifica$on 

•  Much More Work Needed Verifying and 
Diagnosing Forecast 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January Starts: Nino3.4 Systematic Evolution 
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Is Mul$‐Model Beger than Noise? 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Lead-Time: 
3-Months 

No Clear Multi- 
Model Advantage 



Other Ini$al States 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Probabilis$c Verifica$on 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CCSM3.0 vs. CCSM3.5 

•  January Cases Only 
•  Iden$cal Ini$aliza$on Strategy 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CCSM3.0 Jan 1982 IC  CFS Jan 1982 IC 



CCSM3.0 Jan 1982 IC  CCSM3.5 Jan 1982 IC 



CCSM3.0 Jan 1983 IC  CFS Jan 1983 IC 



CCSM3.0 Jan 1983 IC  CCSM3.5 Jan 1983 IC 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Jan 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IC 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Jan 1987 IC 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Jan 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IC 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CCSM3.5 Precipita$on Hindcasts 













Random Thoughts 
•  Mul$‐Model is Promising 

–  Generally (but not always) Beger Forecast Quality 
•  In Prac$ce Mul$‐Model is Ad‐Hoc 

–  Coun$ng on Orthogonal Skill 
–  Biggest Improvement Found in Adding Second Model 

•  Mul'‐Model Should not be Used as an Excuse to 
Avoid Model Improvement 

•  CCSM3.0 Vs. CCSM3.5 
–  Notable Improvement in ENSO Sta$s$cs Detected in 
Forecast Evolu$on 

–  Reduced Ini$aliza$on Shock 
–  Comparable Hindcast Skill 

•  RMSE 

– Rainfall  


