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Question 
What is the relation of the decadal KE variability with a strong 
signature also in the tropics ?
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GOAL 
To show that KE system and tropics are linked and give raise to a 
preferred quasi-decadal timescale (~10 yr).
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1. The KE wind response is connected with the PMM. 
2. The signature of PMM can be represented by the KE variability

Central/Eastern 
Wind



Cross-correlation function 
 

KE leadsPMM leads

temporal lead/lag relationship between the KE and PMM?



Cross-correlation function 
 

KE leadsPMM leads

~24 month

~36month

~96 month

~96 month

~144 month

~150 month

temporal lead/lag relationship between the KE and PMM?



Cross-correlation function 
 

KE leadsPMM leads

~24 month

~36month

~120 month 
 (~10 yr)

~96 month

~96 month

~144 month

~150 month

temporal lead/lag relationship between the KE and PMM?



Cross-correlation function 
 

KE leadsPMM leads

~24 month

~36month

~120 month 
 (~10 yr)

~96 month

~96 month

~144 month

~150 month
~10 yr preferred decadal peak

KE

temporal lead/lag relationship between the KE and PMM?



SST

SSH

SLP

Uwnd

Correlation map to KE index



SST

SSH

SLP

Uwnd

Negative PMM phase

A C E

Correlation map to KE index



SST

SSH

SLP

Uwnd

B
D F

Correlation map to KE index

Positive PMM phase



SSH

SLP

Uwnd

zonal SSH gradient leading ocean dynamics

large-scale east-west SLP seesaw 

Atmospheric Rossby wave train

original 
EP-ENSO regressed out 
CP-ENSO regressed out

Correlation map to KE index

SST

PMM+Central Pacific ENSO signature



atmospheric 
teleconnection

ENSO

PMM
Wind-forced baroclinic adjustment 

Ekman transport & oceanic Rossby waves

KE
Qiu et al. 2006, 2010 

Frankignoul et al. 2010
Kwon et al. 2010,  Taguchi et al. 2012 

Ma et al. 2015, Na et al. 2018

Taguchi et al. 2007 
Andres et al. 2009 

Ceballos et al. 2009 
Di Lorenzo et al. 2009 

PDO 
NPGO

Miler et al. 1998,  Deser et al, 1999 
Qiu 2003,  eager et al. 2001,  Schneider et al. 2002 

Taguchi et al. 2007,  Sasaki et al. 2013

Suggested Hypothesis

PMM

KE

Alexander et al. 1992;2002,  Newman et al. 2003 
Linkin and Nigam 2008

Vimont 2004, 
Chang et al. 2007,  

Chiang and Vimont 2010

Central/Eastern 
Wind

0.5 yr x 2

1~2 yr x 2

2~3 yr x 2



atmospheric 
teleconnection

ENSO

PMM
Wind-forced baroclinic adjustment 

Ekman transport & oceanic Rossby waves

KE
Qiu et al. 2006, 2010 

Frankignoul et al. 2010
Kwon et al. 2010,  Taguchi et al. 2012 

Ma et al. 2015, Na et al. 2018

Taguchi et al. 2007 
Andres et al. 2009 

Ceballos et al. 2009 
Di Lorenzo et al. 2009 

PDO 
NPGO

Miler et al. 1998,  Deser et al, 1999 
Qiu 2003,  eager et al. 2001,  Schneider et al. 2002 

Taguchi et al. 2007,  Sasaki et al. 2013

Suggested Hypothesis

PMM

KE

Alexander et al. 1992;2002,  Newman et al. 2003 
Linkin and Nigam 2008

Vimont 2004, 
Chang et al. 2007,  

Chiang and Vimont 2010

Central/Eastern 
Wind

0.5 yr x 2

0~2 yr x 2

2~3 yr x 2



Ecological responses to climate changes and 
their applicability to ecosystem predictions?

1. provides a basis for decadal predictability of 
biophysical environment since the KE and PMM both 
exert significant influences on SST and regional water 
mass formation and transformation processes in the 
North Pacific. 

2. suggests the amplified linkage between KE-PMM under 
anthropogenic forcing that leads to stronger decadal 
fluctuations of biophysical quantities (e.g., salinity, oxygen, 
chlorophyll-A) in the North Pacific 

2. suggests the amplified linkage between KE-PMM under anthropogenic forcing that leads 
to stronger decadal fluctuations of biophysical quantities (e.g., salinity, oxygen, chlorophyll-A) in 
the North Pacific 
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Q. Can the transition of PMM be reconstructed by the KE modulation?
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Question 
The interaction of KE-PMM with different period?
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