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Outline

Ø Brief  overview on climate predictability 
activities using SINTEX-F1 coupled model.

Ø On agricultural collaborations.

ØA new attempt of developing high performance 
bias correction scheme for short term climate 
predictions. 



Schematic view of the present version                     First successful prediction of 
of the SINTEX-F CGCM                                                           IOD

OCEAN: OPA8.2 ORCAR2 Grid 
20X1.50 Eq-0.5  Level 31

Earth Simulator

North Pole is 
replaced by two 
land points

EU-Japan Collaboration                                                      SST Forecast plumes 

Observed data

Ensemble mean 
forecast

2006 IOD



East African Flood (more than 1 million have been uprooted in Kenya)

Indonesian Forest Fire Australian Drought

Extreme Weather Conditions Associated with 2006 IOD



2008年4月23日にThe 
Weekly Timesに掲載

JAMSTEC による2008年４
月からの予測結果

日本の新聞にも
掲載



CCARA approach (IRRI)
1. Development of a seasonal (weather) prediction model 

(JAMSTEC and IRRI) 

2. Development  of rice genotypes suitable for growing in 
abiotic stress conditions caused by climate change  (IRRI, 
NAFRI, AIAT, and IAERI)    

3. Development of fertilizer management technologies to 
mitigate stresses caused by climate change (IRRI, NAFRI, 
IAERI)

4. Development of an integrated decision support system 
(IRRI, NAFRI, IAERI)

(MDF 2011)



CCARA design
Information process and delivery

IRRI 
server in 

Linux

ORYZA2000 vr3.0

Nutrient manager

Seasonal (Weather) 
Prediction Model

Earth 
Simulator 
JAMSTEC

RA with JAMSTEC

Internal collaboration

Local CB



Implications for crop  prediction
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ENSO prediction skill of 10 top models





New attempt of bias correction (1)
ØMiscellany of several methods, some of them are 

based on our subjective judgments.
⇒Generic method without ad hoc assumptions.

ØThe basic idea of prevailing methods is called
quantile(Q)-matching:

Observational data             Model Output
PDF(o) ⇒ CDF(o)         PDF(m) ⇒ CDF(m)

There exists
CDF(o) ← (one to one correspondence) → CDF(m)
since CDF is a monotonous function. 



New attempt in bias correction (2)

ØConventional Q-matching is purely statistical 
approach in which the picture of time evolution 
of events is totally missing, while it is important 
in short-term climate variability prediction. 

ØThis motivates us to look into the time dependent 
bias time series defined as the difference between 
observational value and model output with the 
same spatio-temporal mean. 



New attempt in bias correction (3)

Y(i): Obs.; X(i): Model outputs (hindcast & prediction)

(Learning period )            (Prediction period)
Time

X(-i)

Y(-i)

Present

X(i)

Time dependent model bias:  
Z(-i) = Y(-i) - X(-i)



New attempt in bias correction (4)
ØMathematically, we cannot determine power 

spectrum of a given data with finite length.
Ø Maximum Entropy Method provides a measure to 

cope with the lack of information.
Ø A numerically improved code of MEM is now 

available.
i) High resolution analysis is justified beyond

Akaike Information type criteria valid for AR
process but not necessarily so for MEM. 

ii) Code satisfies Parseval’s theorem within
allowable limits of numerical error.    









Summary

ØA high-performance bias correction method  
exclusively for short-term seasonal climate 
prediction  has been developed.

ØNext challenge is bias correction for sub-
seasonal or shorter time scale phenomena 
important for agricultural applications.


