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Equatorial Waves (Matsuno 1966)
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Dispersion relation
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Thin solid line: eastward propating inertio-
Eravity waves,

Thin dashed line: westward propagating
inertio-gravity waves, .

Thick solid line: Rossby (quasi-geostrophic)
waves, a: Eastward propagating inertio-gravity wave

Thick dashed line: The Kelvine wave like b: Westward propagating inertio-gravity wave Fi "\/Tm -m_aw:r
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c: Rossby wave

Fig. 4. Pressure and velocity distributions of
eigemclutions for ne=l
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Fig. 7. Rossby type wave (n=0 k=1.0).
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Figure 1. Solution for heating
symmeiric about the equator in the
region |x| < 2 for decay factor
c= 0l
(a) Contours of vertical velocity w
{solid contours are 0, 0-3, 06,
contour is —0+1) super-
imposed on the velocity field for the
4 lower layer, The field is dominated
by the lmd motion in the heating
region it has approximately
the same shape as the heating
function. Elsewhere there is
subsidence with the same pattern
as the pressure field.

B ot -

(b) Contours of perturbation
pressure p (contour interval 0-3)
which is everywhere negative. There
isa trough at the equator in the
easterly régime to the east of the .
forcing region. On the other hand,
the pressure in the westerlies 1o the
west of the forcing region, though
depressed, is high relative to its
value off the equaror,

Two cyclones are found on the
north-west and south-west flanks of
the forcing region.

{c) The meridionally integrated
fow showing (i) stream function
contours, and (if) perturbation
pressure. Note the rising motion
in the heating region (where there

L) P

-

is a wough) and subsidence
. The ¢il ion in the

10 %
(Gill 1980)

5 right-hand (Walker) cell is five
times that in each of the Hadley
cells shown in (c).
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ZONAL VELOCITY (m sec™)
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Fic. 1. Zonal wind velocity at Ascension Tsland (7°35'S, 14°25'W). Solid circles: individual observations; open circles:
monthly means. Curves were drawn objectively by summing the first, sccond and fourth harmonics obtained from harmonic
analyses of the monthly means.

Quasi Biennial Oscillation : #24F k&)

Wallace, 1973
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YanaI-Mal'uyama 5& (Yanai and Maruyama, 1966)
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COHERENCE AND PHASE DIFFERENCE APRIL - JULY 1962
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(b) T=4.17 days Yanai et al. 1968

Kelvini& (waliace and Kousky 1968)
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Fi6. 2. Time-height section of zonal wind at Balboa. Tsotachs are placed at intervals of 5 m sec™. Wester-
lies are shaded.
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F16. 3. Time-height section of temperature at Balboa. Isotherms are placed at intervals of 2C. Tem-
peratures below —80C are shaded. Dashed lines represent axes of the more prominent easterly fluctua-
tions shown in Fig. 2.
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Figure 1. Time-height section of the simulated zonal-mean
zonal wind over the equator. The time coordinate ranges from
day O (1 Jan. O-th year) to | Feb. 8-th year. The contour interval
is 6 ms~!. The solid lines represent westerlies (red areas) and the
dashed lines easterlies (bule areas). Takahashi,M (1999)
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Fig. 7. Rossby type wave (n=0 £=1.0).

(Liebmann and Hendon 1990)
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period (days)

GMS IR Space-Time Power Spectra .
1981-1989 mean (Takayabu 1994) IR TBBT—3®MD
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a) Regions of filtering for OLR A (Antisymmetric)

b) Regions of filtering for OLR S (Symmetric)
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a. Kelvin Activity
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Figure 5. Distribution of annual mean variance of CLAUS T, filtered for the (a) Kelvin, (b n = 1 ER,
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TBB (K)

COMPOSITE GMS/IR/TBB HISTOGRAM
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FiG. 19. Schematics for the quasi-2-day variation in TOGA COARE. Straight arrows indicate
the vertical air motion and wavy arrows indicate the surface heat flux.
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MADDEN-JULIAN OSCILLATION
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MJO phase

W‘t‘-‘- EP}hi‘.sE 4 {198 pra)- u}&:_—

I d.lun
6‘9 an
- . s . n n

4 -3 -2 -1 RMM1 1 2 3 4

_‘&§~_§ inl pts) u&‘

1407w 100w

MIOIZESELIKE TS D4

(a) HISTOGRAN composite

GMS IRERRT'S Ls
avROyk

M 250

s :::

BT e 5432100 8 76543210
(b) RH composite

TOGA-COARE
EEYVUTRHIOVERD YR

i
i

IBTFIGEIS14131211708 8 7 6§ 5§ 4 3 21 0

10 X 3 40 50 80 O B W0 8

& B RS ( Kikuchi and Takayabu, 2004)

09/18/2012

20



AR KEFEE-5HP4 09/18/2012

A schematic of convective development associated
with the MJO
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Fig. 11. Time-longitude section of Iy g integrated from 2.5 to 2.5°N for 3 November 00Z o Gloud Cluster
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MJO, WESTERLY WIND BURSTS, AND
ENSO

Development Phase of a Pre-Termination

Interaction
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Usfc (2.5N-2.5S mean) and WWBs
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Seiki and Takayabu 2007b
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Multi-scale Interaction | MJO—WWB—ENSO

Zonal Wind Anomalies (m s™1)
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It is suggested that WWBSs related to MJO, accelerate the
development of El Nino, through generating oceanic Kelvin  p1-phaden (1999)
waves.
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CONVECTIVE MOMENTUM TRANSPORT
ASSOCIATED WITH THE MJO
(7KM NICAM)
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CMT effect
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MJO propagation
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