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. The Kurosh10 Extensmn (KE) 1s one of the reglons
where the promment sea level rlse occurs |
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Sdsaki ét al. 2(2013?, JPO)
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¢ A traditional mechanism is a linear
- long Rossby wave, but ... |
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. A hnear long Rossby wave does not show narrow sea level _
- variability around the KEjet =~~~

= Another dynamro framework 1s necessary




Purposes

. We propose new mechanlsm for the decadal Var1ab111ty 1n

the KE and clarlfy the extent to Wthh this mechanlsm

. We show responses to the mer1d10na1 Shlft of the KE Jet
— stable/unstable modes-

— sea level change along the J apan coast




| In the tradltlonal hnear Rossby wave theory, the equatlons are
. »-hnearlzed in Eulerlan coordlnates

‘_ “The equatrons n the natural coordrnates are scaled and
11near1zed for decadal Varlab111ty in the KE followmg

The resultant equatlons show | | |
1 A mer1d10na1 structure of the Jet 18 frozen in t1rne
2 Mer1d10na1 shlfts of the' ]et axis propagate westward

- >This wave is referred to as a jet-trapped Rossby wave

SaSaki ét al. (2011,@ JPO,{ 2013, JPO )




_ Propagatingsignal
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Mer1d1ona1 shlfts of the KE Jet propagate Westward e0n51stent
W1th the Jet trapped Rossby wave g 5 | 5 ;

Sdsaki et al. 2(2013%, JPO)




. The meridional scale
gradually narrows, and -
~the amplitude gradually
increases probably due -

- to PV conservation - -
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Sdsaki ét al. 2(20135, JPO)




 Reconstructed sea level variability
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Sdsaki ét al. 2(2013?, JPO)
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The merrdlonal posrtlon amphtude and merldlonal scale of the -----
reconstructed SLAs well correspond to the observatlon ' '

Sdsaki ét al. 2(2013?, JPO)




. Veloerty changes of the KE jet propagate eastward in response
- to the incoming jet-trapped- Rossby waves - '

. Veloelty changes of the KE Jet are negatlvely eorrelated W1th

the number of p1neh—0ff rings -
| | Sasakz et al (2013, JPO 201 5, JO)




. Northward sh1fts of the KE Jet
are accompamed [0)Y% coastal
sea level rise '

,UThe coastal sea level change
- shows large spatial contrast
~ due to the jet- trapped nature of §

~ the incoming signals
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Sdsaki ét al. (2014, JGR )




i The Jet trapped Rossby wave can eXplarn the deeadal
Varlabrhty of the KE Jet

— Jet- trapped Rossby waves play an 1rnportant role 1n the ;
| trans1trons between stable/unstable modes D

— Jet- trapped Rossby waves. 1nduce spat1a1 contrast of sea
level ehange along the J apan eoast |

Sasaki ei al. (2011, JPO; 22013; JPO} 2014, JGR; 20i5, JO)




--~Sea Level Rlse 1n the North Pamflc

Lmear sea Ievel trend 1993 2010
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A jet-trapped Rossby wave

s the distanee alonﬁg the jet
 n:the distance fromthe =~
; arbitrary pomt (x y) to the ;

nearestjet .

X Y the pomt on the jet

The thlIl-] et theory (Cushman R01sm et al 1993) is modlﬁed for the |
decadal Var1ab1hty of the KE jet ‘

. Mer1d10nal shlfts of the KE Jet propagate westward

. Wereferto asa]et trappedRossbywave

Sasaki and?Schn?eider%(2011§, JPO)
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. Atm.oépheri@c, ﬂuciuatioﬁs_ ove@r the éasterﬁNorthPaci@ﬁc, . . :
likely force the decadal variability in KE | |

Sdsaki ét al. 2(2013%, JPO)
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° The KE jet acts as a wavegmde of the propagatlon
‘ s1gnals con31stent w1th the Jet trapped Rossby wave

Sasakl et al (2013, JPO)




“The change of the merldlonal scale of SLAs is hkely related to
~the change of the amplitude of the jet shift dy |

The increase of the amphtude of SLAs from east to west _ _
_results from the increase of the across-jet sea level difference

[km] ' '
_ A 91 R, across-jet sea
STD of the shift 5 : &, level difference
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Sdsaki et al. %(2013?, JPO)
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. Thc product of thc amphtude of thc jet Shlft and thc across—J ct Sca
~ level difference is roughly constant at each longitude N
» Because this product corresponds to a volume (or QG PV) anomaly
“associated with the shift of the jet, the propagating srgnals may

~conserve the1r QG PV anomaly at cach longltudc §

Sasakl et al (2013, JPO)




