
Change in the relationship of Kuroshio transport and North Pacific Oscillation  

and its impact on East Asian marginal SST 

  The marginal sea around East Asia has the largest tendency of sea surface temperature (SST) increase. Recently, it is found that the center of the North Pacific Oscillation (NPO) moves eastward. The relationship between NPO and 

EAWM/NINO3.4 becomes insignificant. It is assumed that the SST in the tropical Pacific worked as a forcing to the Pacific Ocean before the end of 1990s. The relationship between the East Asia marginal SST and EAWM becomes 

insignificant as the contribution of NPO on EAWM is disappeared. Besides, the Kuroshio Transport Index (KTI) has become to be related with the SST variability in the East China Sea since early 2000s. KTI had a significant relationship with 

the East Asian marginal SSTs before mid of 1990s. In addition, KTI becomes uncorrelated with the SST in the East Sea while NPO shows significant negative correlation in the North of the East Sea. It is assumed that recently strengthened 

relationship between NPO and KTI contributes on the variability of the East Asian marginal SST. 
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• Data    : OAFlux(1x1), GODAS(1x0.3), NCEP(2.5x2.5) 

• Period  : 1980-2015(36), DJF, (“1980-1997” and “1998-2015”) 

• Regime shift (Sergei 2004) around end of 1990 (SST(YSECS) & NPO), (SST(ES) & EAWM)  

 
 YSECS (Yellow Sea and East China Sea): 118E-127E, 24N-37.5N 

 ES (East Sea): 127E-140E, 36N-48N 

 NPO (North Pacific Oscillation): 2nd EOF of SLP at 120E-120W, 20N-60N 

 KTI (Kuroshio Transport Index): SSH at 140E-165E, 31N-36N (Qiu et al 2014) 

 EAWM (East Asia Winter Monsoon): SLP, Wang and Chen (2013) 

1. Data and methods 

2. Results 
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Fig 1. Regression coefficient for the SLP field on the normalized NPO index based on the winter (DJF) data for (a) the previous 

period (1980-1997) and (b) the post period (1997-2015). The shading indicates statistical significant above the 95% level. 
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(e) 00-15 Fig 2. The second EOF mode of the winter mean SLP field for 

the different periods for (a) 1980-1995, (b) 1985-2000, (c) 1990-

2005, (d) 1995-2010, and (e) 2000-2015. 
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Fig 3. Regression coefficient for the SST field on the normalized NPO index based on the winter (DJF) data for (a) the 

previous period (1980-1997) and (b) the post period (1997-2015). The shading indicates statistical significant above the 95% 

level. 

(a) Before 97/98 (b) After 97/98 

Table 1. The correlation coefficient between NPO and other 

climate indices for the previous period (1980-1997) and the post 

period (1997-2015). The star symbols indicates statistical 

significant above the 95% level. 
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Fig 4. Same as Fig 3 but for the enlarged region around the East Asian marginal 

sea. 

Table 2. The correlation coefficient between 

NPO and SSTs of South and North region in 

the East Sea for the previous period (1980-

1997) and the post period (1997-2015). 

Table 3. The correlation coefficient between EAWM and SSTs in the Yellow sea, 

East Sea, and East China Sea for the previous period (1980-1997) and the post 

period (1997-2015). 
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Fig 6. Regression coefficient for the SST field on the normalized KTI index based on the winter (DJF) data for (a) the 

previous period (1980-1997) and (b) the post period (1997-2015). The shading indicates statistical significant above the 95% 

level. 
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Fig 7. 11yr moving correlation between KTI and SSTs in the (a) Yellow and 

East China Sea, and (b) East Sea for the period of 1980 to 2015. the dashed 

lines indicates statistical significant above the 95%. 
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Table 4. The correlation coefficient between 

KTI and SSTs in the Yellow sea, East Sea, and 

East China Sea for the different periods for (a) 

1980-1994, (b) 1995-2004, (c) 2005-2015.  
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Fig 8. Regression coefficient for the SLP field on the normalized KTI index based on the winter (DJF) data for (a) the 

previous period (1980-1997) and (b) the post period (1997-2015). The shading indicates statistical significant above the 95% 

level. 
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Fig 5. 11yr moving correlation between EAWM 

and SSTs in the (a) ES sea, and (b) the year and 

value when the regime shift occurs. the dashed 

red line indicates statistical significant above 

the 95%. 

2.1. NPO changes and the relationship with the East Asian marginal SST 

2.1. The relationship between KTI and the East Asian marginal SST 
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3. Future works 

 Investigating the mechanism between KTI and NPO associated with the East Asia marginal SST 

 Analyzing the tropical forcing by model simulation before and after end of 1990 
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