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 El Nino 

McPhaden et al. (2006) 

Alexander et al. (2010) 



..Improved determination of 

ENSO predictability, teleconnections 

, and impacts requires a better 

understanding of event-to-event 

differences in ENSO spatial patterns  

and evolution….. 

(Capotondi et al., 2015) 



 2014/15 El Nino  
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 2014/15 & 2015/2016 El Nino 
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 El Nino’s diversity 

Lee et al., (2015) 

-1968/69, 1969/1970 

-1976/77,1977/1978 

-1986/87,1987/1988 



 1968/69 & 1969/1970 El Nino 
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 1976/77 & 1977/1978 El Nino 
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 1986/87 & 1987/1988 El Nino 
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 Two successive El Nino events 

-1968/69, 1969/1970 
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 2014/15 & 2015/2016 El Nino 
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 Current El Nino 



 2015D/2016JF El Nino’s prediction 



 Conclusion -1 

There are three cases of events for 1950-2013 in which two successive El 

Ninos occurred and the current event will be successive occurrence of El 

Nino in 2014/15 and 2015/16.     

 

The magnitude of the latter El Nino is weaker than that in the former El 

Nino event in previous three cases of El Nino events, which is contrast to 

the current El Nino event.  

 



 Current El Nino 



 1982, 1997 JJA Ensemble Mean & 2015 JJA 

1982, 1997 JJA  ensemble mean 2015 JJA 



 1982, 1997 JJA & 2015  JJA: Precipitation 

1982, 1997 JJA ensemble mean 2015 JJA 



 1982/83,1997/98 : SST, Air Temp and Precipitation.  

1982D/83JF, 1997D/98JF ensemble mean 

SST Surface Temp. 

Precipitation 



 2015D/16JF : Surface Temp & Precipitation.  

Warmer Temp.& Above normal Precipitation 





Kim et al. (2014) 



http://ds.data.jma.go.jp/tcc/tcc/products/elnino/decadal/pdo.html 

PDO index 



2016 JJA summer 



 CMAP EOF1 Precipitation & SST 

DJF(-1) 

MAM(0) 

JJA(0) 



Resolution 
T126 (1°×1°),  
vertical 28 layers 

Physics Package GRIMs physics package v3.0 

SST forcing OISST (1°×1°) 

Spectral Nudging U, V, T, Psfc 

Critical wave length 
for spectral nudging 

2000 km 

Integration Period 1980 – 2010 : 31 years 

Nudging forcing  NCEP-DOE Reanslysis II 

wave length scale critical wave length 

2000 km 

Numerical model 

prediction is used 

Global perturbation nudging  

is applied (U, V, T, Psfc) 

Global downscaling method  

(Yoshimura and Kanamitsu, 2008) 

DA126 Kim and Hong (2012) 

 A new global atmospheric analysis data (Kim and Hong, 2012) 



 EOF analysis: JJA precipitation: CMAP & DA126 



 DA126 EOF1,2 Precipitation & SST  

DJF(-1) 

MAM(0) 

JJA(0) 



Pacific-Japan (PJ) index (Nitta, 1987) 

: differences of the outgoing longwave radiation (OLR) 

  anomaly between [16-20°N, 142-150°E] and [32-38°N, 134-142°E] 

Correlation  
vs. PJ index  

during summer 

vs. EU index 

during summer 

DA126 PC  

1st mode 
0.48 0.62 

* * *EU index 0.25 (55 ,20 ) 0.5 (55 ,75 ) 0.25 (40 ,145 )Z N E Z N E Z N E            

EU index (Wallace and Gutzler, 1981)  

Shaded : 95% significance level 

 DA126 EOF1 PC & Teleconnections 



Correlation  vs. PJ index vs. EU index 

DA126 PC 2nd m

ode 
0.39 0.09 

Shaded : 95% significance level 

 DA126 EOF2 PC & Teleconnections 



two season later 

simultaneously 

 Teleconnections in relation to summer precipitation 

simultaneously 

El Nino during winter 

Indian Ocean SST during summer 

EU-like atmospheric circulation during summer 



 1983 JJA, 1998 JJA : SST   

1983 JJA, 1998 JJA ensemble mean 



 1983 JJA, 1998 JJA : Precipitation  

1983 JJA, 1998 JJA ensemble mean 



: Above normal Precipitation 

 2016 JJA Precipitation.  



Thank you 







-A relationship of tropical SSTs to East Asian summer 

monsoon is stationary? 

 

: Mean state change 

: Internal variability 

: Global warming 

 Question 



 2014/15 & 2015/16 El Nino evolution 

2014/15 winter   



Wang et al. (2000) 


