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wave-activity: pseudomomentum
— conservative quantity in the zonally-symmetric basic flow

1. EP flux (in “traditional” form)

Edmon et al (1980), Andews and Mclntyre (1976) etc.
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0| A] . A=—1 :wave-activity
ot tVeE=D 2(0Q/ dy) pseudomomentum
( 0 \
E = —[u'V'] Q' : PV perturbation
\fo[v 0 ]/(H)Z/ Q basic state of PV
E=[Cg][4] [ P] :zonal mean of
a specific variable P
VeE=[vq']
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Figure C-8:

Eliassen-Palm flux (arrows) for transient (a) and standing (b) eddies (contours show divergence of the EP-flux in ); c) the residual mean meridional
mass

streamfunction (in ) is obtained by a transformation utilizing the Eulerian mean circulation induced by the poleward temperature fluxes
(transformed Eulerian mean circulation).
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Transformed Eulerian-Mean (TEM) equations d[A] +VeE=D
-Edmon et al. (1980) ot
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—Y A, =V*E E=[Cg][4] @
V: = [Va] — ([V'H']/@Z)Z :meridional component of residual circulation

* « Residual cirulation

Wa =approximately equivalent to

Vertical component of the residual
< lagrangian motion

circulation W can also be defined.
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2. Plumb (1986); applicable to migratory eddies

(for simplicity, basic state is assumed to be zonally symmetric)

Y U=
+ R

UAY+V M, =D
ot ax( ) R 2

or %+V°MT =D| VM, =V'¢
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MR = (Cg — U)Z — Eﬁiﬁ(:iof%f:ﬁfﬁi&

(U,0,0)"

:time mean of
a specific variable P
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DU o> 9, 9
-TEM equations in Plumb (1986) 5, =/ == — 5% 7'V
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— 7. iniAOEEE
(Lagrangian velocity) = (Eulerian velocity) + (Stokes Drrift)

UL = Ue + Us

o T, (fAMRBLT-IB) & (Stokes Drift)Lim BT LLMET
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(Kinoshita et al. 2010, Kinoshita and Sato, 2012)
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displacement : (&€,1,&)

Stokes drift: v

= (VEN+ (V) + po” (p,V'EY),
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HIHEEFEDENWISVIRABEATHDRETEE (1)  (cf. Takaya and Nakamura 2001)

- Takaya and Nakamura (1997; 2001)
Applicable to stationary eddies

T
aM+ a(cM)+V°W=D C =(c.0,0)
ofr  ox C :phase speed in zonal direction
VeW=0"'qg"yw'q' )/2

=W'.qg"—Y'q'.)/2
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IR TFEEDGTWISYIRAER TORETEER (2) (cf. Takaya and Nakamura 2001)

displacement : (€,1,&)

Stokes Drift L L
vy =(V'ENx+(V')y+ po” (P v'EY, e (1)
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= Takaya and Nakamura (2001)&é—H 9 5
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Time evolution (from Nov. to Jan. ) of AO-like anomalies in January

Precursory signal over
the western Eurasia

—>Modification of vertical Nov.
propagation of planetary waves

Dec.

AOQ signal in stratosphere

Deep structure of AO |

Takaya and Nakamura 2008



3-dim. of Stokes drift for climatology, AO-, A+ (unit: m/s for U, V; 1e-3Pals for w)
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100hPalZF+T53RT D IEhERAK S . A= AR TS (BRERIZEKDED).
RUBKRERERSDSIZE(A) (unit: m/s for UV, 1e-3Pa/s for w)

Eullerian

Stokes
Drijft

Lag
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A Composite of 18 Weak Vortex Events
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