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¢Ŝƭƭ ǳǎ ȅƻǳǊ άǿŜŀǘƘŜǊέ ŘǳǊƛƴƎ ŀ ǎŜŀǎƻƴ 
 

1. What happens? 
2. Irregularity? 

  



Q: What climate phenomena are 
you familiar with? 



Climate Change 

ÅChanges in our expectation 



Warm pool 

Å/ƭƛƳŀǘŜ 9ƴƎƛƴŜ Υ ǊŜƳŜƳōŜǊ άƳŜŀƴέ ŦŜŀǘǳǊŜ 



El Nino, ENSO 

ÅA Big Ocean Swing 



ENSO impact 



Extratropical LFV (SAM, PSA) 

Irving and Simmonds (2016)  



How they change weather? 

You 
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Overview 

ÅPredictability 

ÅMethods 

ÅVerification + Downscaling 

ÅOperation 



Climate 
prediction 



Climate 



Climate is  
what we expect, 
 
Weather is  
what we get 



Climate =    Expectation 



Climate 
Change 

=   We need to  
     change our   
     Expectation 



Climate 
prediction 

=    Expectation 
    of  
 Expectation 

How uncertain! 
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Prediction 

 

 a rigorous, (often quantitative), statement 
forecasting what will happen under specific 
conditions 
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Prediction (in Meteorology) 

 

 a rigorous, (often quantitative), statement 
forecasting what will happen under specific 
conditions 

 

What : atmospheric state 

Conditions?? 
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Atmosphere is dynamical system 
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Prediction (in Meteorology) 

 

 a rigorous, (often quantitative), statement 
forecasting what will happen under specific 
conditions 

 

What : atmospheric state (weather) 

Conditions: Current state, Physical rules, 
external forcing factors 
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Determinism 
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Perfect prediction is possible when 
we have knowledge of all necessary 
άŎƻƴŘƛǘƛƻƴǎέ 
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Chaos 

Small difference in the initial state 
cause huge difference later even in 
the deterministic nonlinear system.  
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Our knowledge is never perfect! 

Ҧ ǇŜǊŦŜŎǘ ŦƻǊŜŎŀǎǘ ƛǎ ƛƳǇƻǎǎƛōƭŜ 

How well we can predict? 

άtǊŜŘƛŎǘŀōƛƭƛǘȅέ 
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Predictability 

Depends on what to predict 

 

Prediction of  

1. Temperature of this room tomorrow 

2. Temperature of this room in 30days later 

3. Temperature of this room in 30years later 

 

Lead time(̱) 
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Predictability 

Depends on what to predict 

 

Prediction of  

1. Temperature of Seoul (Korea) 

2. Temperature of Jakarta (Indonesia) 

3. Temperature of Villa Las Estrellas (Antarctica) 

Location 
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Predictability 

Depends on what to predict 

 

Prediction of  

1. Temperature 

2. rainfall 

3. wind speed 

 

Physical variables 
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Why Predictability is varying with 
location/variables 

Characteristics of variability is different 
 

ï Tropics : weather = local convection (time scale ~ few 
hours) 

ï Extratropics : weather = synoptic system (time scale ~ 
few days) 

 

ï Daily rainfall is more chaotic (highly nonlinear) than 
temperature/pressure 
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Predictability 

Depends on what to predict 

 

Prediction of  

1. Mean Temperature during a day 

2. Mean Temperature during a month 

3. Mean Temperature during a century 

 

Time scale of predictand 
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Lead time (day) year 

Mean skill with lead time 90day mean skill with one month 
lead time 

5day, 10day, 15day, 30day, 60day, 90day averaged field 

Seasonal mean and Intraseasonal predictability 

Global pattern correlation skill of GCPS precipitation forecast (SMIP) 


