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Downscaling forecasts 
Using the RSM 

•  IRI since 1997 
•  ECPC since 1997 
•  NR&M (Queensland)/IRI 1998  
•  FUNCEME/IRI since 2001 
•  NCEP since 2002 
•  CWB/IRI since 2003 
•  ICPAC/IRI since 2004 
•  SAWS/IRI  2006 & 2007 
•  ZCC/IRI 2007 & 2008  
•  ECPC/NTU,HKO, BIU  2003 



•  High skill in forecasting climate 
variability  

•  High vulnerability of a large segment 
of the population 

•  Need for adaptability of the 
socioeconomic and water 
management system  

•  Political Will & Technical Skill to 
implement policy measures toward 
adaptability   

Four key factors make 
Northeast Brazio an 
appropriate site to develop 
and implement an integrated 
approach to dealing with 
recurrent drought conditions:  
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Forecast Use for: 

•  Budget Management 

•  Drought Insurance 

•  Local Planning 

•  Guidance of Crop 
Selection, Seed Release, 
& Area planted 

Potential Values of RCMs for Decision Making  



PDFs of Climatology (solid) and Pooled ensemble hindcast (dashed) for Jan-June 1991 
Observed streamflow shown as dotted vertical line  

Multi-model Combination Results  

Block et al. 2009 



Corn Yield Hindcasts Using  
a) seasonal mean rainfall, b) weather index  

Sun et al. 2007 



Forecast Verification 

  Are the downscaling forecasts "good"? Where are the 
forecasts skillful? Where are the forecast errors? 

  Are the forecasts improved during the last decade? How 
can the forecasts be improved in the future? 

  Do the forecasts represent the climate changes (trend)? 
  Are the downscaling forecasts better than the IRI GCM 

forecasts? 
  Are the official forecasts produced at the forecast fora 

better than the downscaling forecasts?  
    
   



Outline 

  Scientific basis for dynamical downscaling 
  Downscaling forecasts 
  Downscaling forecast verification 
  Summary 
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Circulation Comparison at 850mb: FMA1974  

m/sec m/sec m/sec 

RSM ECHAM NCEP 



Sun et al. 2005 



NCEP 850hPa Wind 
Climatology 



  
  
  
  
  
  

Sun and Ward (2007) 

Spatial scale 
separation 

P=PLS+PRS 



Nobre et al. 2001 



CLIMATE DYNAMICAL DOWNSCALING FORECAST SYSTEM FOR NORDESTE  

PERSISTED GLOBAL  
SST ANOMALIES 

ECHAM4.5  
AGCM (T42) 

AGCM INITIAL CONDITIONS 

UPDATED ENSEMBLES (10+) 
WITH OBSERVED SSTs 

Persisted SSTA 
 ensembles  
1 Mo. lead 

Predicted SSTA 
 ensembles  

1-4 Mo. lead 
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Post 
Processing 
Multi-Model  
Ensembling 

RSM97 (60km) 
RAMS (40km) 

CPT 

HISTORICAL DATA 
• Extended Simulations 
• Observations 

PREDICTED SST 
ANOMALIES 
Tropical Pacific Ocean 
(LDEO Dynamical Model)
(NCEP Dynamical Model)  
(NCEP Statistical CA 
Model)
Tropical Altantic Ocean
(CPTEC Statistical CCA 
Model)
Tropical Indian Ocean
(IRI Statistical CCA 
Model)
Extratropical Oceans
(Damped Persistence) 

IRI FUNCEME 

CPTEC 
AGCM (T42) 

Sun et al. 2006 



Intensive Course on Dynamical Downscaling of  
Seasonal to Interannual Climate Predictions (2001) 



Infrastructure 





RCM Forecast 

http://www.funceme.br/DEMET/index.htm 





                                                                                     



Real-Time Forecast 
 Validation 

Sun et al. 2006 



 Confidence  Level 

                     40%                                       50%                                        60% 

A Major Goal of Probabilistic Forecasts - Reliability! 
Forecasts should “mean what they say” 
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Grid Hit Score 

Simulation 327 269 0.73 

FCST(PSST) 327 166 0.26 

FCST(ASST) 327 84 -0.11 

Heidke Score over Nordeste (FMA 2002) 





Frequency/Averaged Probability  
MAM 2005-2010 Northeast Brazil  

The average forecasts fail to forecast the 
shift towards dry conditions. 
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Dados de grade de 0,5 Graus 

Total anual 

Os parâmetros calculados neste modelo tem um nível de significancia de 0,1% no teste t de student. 



Moncunill1 Sun (2007) 



Summary 

•  Downscaling forecasts using the RSM show some 
evidence of skill over Northeast Brazil. Prediction 
skill varies with seasons and geographical regions. 

•  The forecasts with the persisted SST anomalies 
show higher skill than those with predicted SST 
anomalies. 

•   The skill of downscaling forecasts is often higher 
than that of the IRI global model forecasts 

•  The downscaling forecasts do not capture the 
shifts in the climatology. 


