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Motivation 

1997-98 Eastern Pacific (EP) El Niño 2009-10 Central Pacific (CP) El Niño 

“ … no two El Niño 

events are quite alike.” 

(Wyrtki, 1975) 

SST 

  Niño Warm Pool (NWP)   Niño Cold Tongue (NCT) 

McPhaden (2008) 

Ren and Jin (2011) 



Objectives 

To focus on the following scientific questions: 

 

1. What is the surface structure of ENSO in terms of SSS, especially 
with the enhanced attention given to the new type of El Niño ? 

 

 

2. What are the mechanisms responsible for the observed SSS 
structure during these different signatures of ENSO ? 

 

 

3. What are the impacts of the different types of ENSO on the 
observed long-term SSS trends ? 



EP and CP El Niño - SST and SSS 

CP El Niño 

EP El Niño 

SST (1977-2008) SSS (1977-2008) 

 Different signatures of SSS observed during EP and CP El Niño 

SST data from HadISST (Rayner et al., 2003); SSS data from observations (Delcroix et al., 2011) 

SSS ENSO patterns obtained from AHC and EOF analyses 

 



EP and CP El Niño - P and U 

 Different signatures in precipitation (P) and zonal currents (U) 
observed during EP and CP El Niño 

 P causes SSS freshening/saltening; U advect SSS 

SSS (1977-2008) 

EP 

CP 

P data from GPCP (Huffman et al., 2009); U data from OSCAR (Bonjean and Lagerloef, 2002) 

P and U ENSO patterns obtained from AHC and EOF analyses 

U (1993-2008) P (1980-2008) 



Estimating trends in SSS  

due to ENSO 

La Niña El Niño 

Original data 

Detrended data 

Singh and Delcroix, 2011 



Estimating trends in SSS  

due to ENSO 

Singh and Delcroix, 2011 

Non-ENSO 

trend 

EP-ENSO 

trend 

CP-ENSO 

trend 

Residual 

trend 

Overall 

trend 
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Estimating trends in SSS due to ENSO 

EP ENSO CP ENSO 

AHC 

yxWPyxCTyxyxyx ttNttNttSSSA ,,,,, )(.)(..)(  

Singh and Delcroix, 2011 

Singh et al., 2011 



SSS trends 1955-2008 (pss/50 years) 
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Overall long-term variability CP ENSO 

Non-ENSO long-term variability CP ENSO: 

 enhances non-ENSO freshening trend in 

WP and ITCZ regions by 30% and 20%, 

respectively 

 reduces non-ENSO freshening trend in 

SPCZ by 10% 

 Does not contribute to the documented 

eastward expansion of the fresh pool 

 ≈ 0 

not significant 

EP ENSO 

Singh and Delcroix, 2011 



Caution ! 

 Trends are sensitive to the period over which they are calculated 
(30-years running trends) 

Saltening Trend 

Freshening Trend 
?? 

 Increased data density 

 Climate shift 

 Changes in ENSO property 

 Increase in CP/EP ratio 

 Phase reversal of PDO 

 … 

Singh and Delcroix, 2011 



Summary 

 Influence of EP ENSO on SSS trends are negligible 

Singh et al., 2011              Singh and Delcroix, 2011 

 Observed eastward expansion of the fresh pool in the western half 
of the tropical Pacific is mostly due to climate change rather than to 
the documented possible increased occurrence and intensity of CP 
El Niño events 

 

 CP ENSO enhances the long-term freshening trend (up to 

30%) in the far western equatorial Pacific and moderately 

reduce that freshening (up to 10%) in the SPCZ 

 Different signatures of ENSO found using SSS, 

mainly governed by P and U 

EP 

CP 


