
Overview 

ÅVariability Υ ά²Ƙŀǘέ Řƻ ǿŜ ǿŀƴǘ ǇǊŜŘƛŎǘ 

ÅPredictability Υ ²Ƙŀǘ ƛǎ άǘƻ ǇǊŜŘƛŎǘέ 

ÅMethods Υ άIƻǿέ Řƻ ǿŜ ǇǊŜŘƛŎǘ 

ÅVerification Υ Iƻǿ ǘƻ ƳŀƪŜ ŀ άƎƻƻŘέ ǇǊŜŘƛŎǘƛƻƴ 

ÅOperation : In reality?  
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¢Ŝƭƭ ǳǎ ȅƻǳǊ άǿŜŀǘƘŜǊέ ŘǳǊƛƴƎ ŀ ǎŜŀǎƻƴ 
 

1. What happens? 
2. Irregularity? 
 
3. What weather type do you like?  



¢Ŝƭƭ ǳǎ ȅƻǳǊ ά/ƭƛƳŀǘŜέ 



What climate phenomena are 
you familiar with? 



Climate Change 

ÅChanges in our expectation 



Warm pool 

Å/ƭƛƳŀǘŜ 9ƴƎƛƴŜ Υ ǊŜƳŜƳōŜǊ άƳŜŀƴέ ŦŜŀǘǳǊŜ 



Seasonal cycle 



Monsoon  

Mohtadi  et al. (2011) 





Diurnal cycle 

From Jane Strachan 

Land-sea breeze  
 
Mountain -Valley circulation  
 

From R. Johnson 



El Nino, ENSO 

ÅA Big Ocean Swing 



ENSO impact 



What happened during this El Nino ? 



5ƻƴΩǘ ŦƻǊƎŜǘ LƴŘƛŀƴ hŎŜŀƴ 

Two modes 
 
1. IO Dipole (SO) 
2. IO Basin mode (AM)  



How they change weather? 

You 



Maritime continent  

ÅWorld Climate Engine : The most 
influential region in the world  

ÅVERY COMPLEX (Geography, Phenomena, 
Scale Interactions) 

ÅNot well understood and therefore not 
well modelled  

 

ÅHOW TO PREDICT?  
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Overview 

ÅPredictability 

ÅMethods 

ÅVerification + Downscaling 

ÅOperation 



Seasonal prediction 

ÅTarget : seasonal weather statistics with a 
few months lead time 

ïMostly, seasonal or monthly mean Temp. or Prec. 

 

ÅWhy we do this? : for planning (serious) 



History of Short-term (Seasonal) 
Climate Prediction 

ÅмфслΩǎ Υ IȅǇƻǘƘŜǎƛǎ ǇǊƻǇƻǎŜŘ 

ÅмфулΩǎ Υ ENSO prediction + Atm. LFV. (PNA..) 

ÅмффлΩǎ Υ ό9ȄǇŜǊƛƳŜƴǘŀƭύ Dyn. Seasonal Fcst. 

ÅнлллΩǎ Υ LƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƭƭŀōƻǊŀǘƛƻƴ όaLtǎύ 

ÅнлмлΩǎ Υ hǇŜǊŀǘƛƻƴ όDC/{Σ w/hCǎκ²ahύ 

T. Palmer (1998) 



2002 summer rainfall 
Monthly mean prec. (Aug)  Summer mean prec.  
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Begin with Questions 
How is the seasonal mean 
determined? 

 

 

 
 

 

 

What causes change 
(variability) of the mean? 

ÅBy chance? 

 

 

 

Å.ȅ άǎƻƳŜǘƘƛƴƎέΚ 



PNA debates 

1. Forced by El Nino 
 
2. Atmospheric internal    
     variability (random) 



Two scales 

ÅFast and small scale processes 

ïWeather, Tropical cyclone 

ÅSlow and large processes 

ïClimate, ITCZ, ENSO 

 

ÅSlow process consist of Fast processes but if it 
has its own slow dynamics, it can control Fast 
processes 



Two scales 

August SOI 
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Nicholls et al (1998) 



NAO(north Atlantic oscillation) 

http://www.ldeo.columbia.edu/res/pi/NAO/  

NAO changes passage of storms (weather system)  



Local large scale circulation 



Local large scale circulation 

ÅLocal climate (i.e. seasonal mean) is defined by 
how weather behaved during a season (statistics) 

ÅTherefore, understanding weather behavior is the 
first step of seasonal forecast (often ignored..) 

ÅIn many cases, local large scale pattern that 
directly affect local weather is visible in seasonal 
time scale 

ïQuestion is whether we can predict that large scale 
pattern directly or via teleconnection 



Do not miss : air-sea interaction 



Feedbacks 

Sea Air 
Heat 

Rain 



LARGE SCALE PATTERN 
ASSOCIATED WITH RAINFALL 

Local large circulation and Teleconnection  

 

One Point Correlation map with seasonal mean local 
rainfall(APRODITE or CRU data) with other variables 





JJA(Jakarta) 

Weakening of Mean monsoon flow (southwesterly)  
-> Increase SST + Rainfall  



La Nina (and IOD) signature  



SON(Jakarta)  





DJF(Jakarta) 





JJA(Dili)  

Similar to Jakarta  



Similar to Jakarta too! (La Nina but not clear with IOD)  



SON(Dili)  


