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Boreal Winter (NovembeApril) ISO:
Madden-Julian Oscillation (MJO)

Boreal Summer (MayDctober) ISO:
BSISO (Summer ISO)



Data:

- Global reanalysis products (windsgeopotentialheight,
etc.)

- Satellites (rainfall, OLR, etc.)

- Ground stations (rainfall, temperature)

Analysis Tools:

- MJO/BSISO Iindices (e.g., RMM)

- Composites (selected averages)

- Regression

- Probabillity distribution function (PDF)
- Case studies

- Conceptual sketches

Source of Information: Journal articles, websites)ectures



Repeat, repeat, repeat.

Ask, ask, ask.



Background Mean State:
The Seasonal Cycle and Asian Monsoons
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Background Mean State:
The Seasonal Cycle and Asian Monsoons
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Nathet al (2016)

http:/Mww.nature.corfarticles/srep21370



Jan
Sea Surface Temperature (SST)

40 EOE

https:/iridl.Ideo.columbia.edimaproomGlobal/ClimatologiesSST_Loop.html?bboxob%3A31.
46%3A55.26%3A299.63%3A51.33%3Abb
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Precipitation

https:/iridl.Ideo.columbia.edimaproomGlobal/ClimatologiesSST_Loop.html?bboxob%3A31.
46%3A55.26%3A299.63%3A51.33%3Abb
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TRMM 3B42v7 January
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OLR, 200-hPa Streamlines and 850-hPa Wind Clim {1979-149395)
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(a) Winter monsoon (b) Summer monsoon
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(a) Unfiltered wvariance, PRGCP, TRMM, Winter (a} Unfiltered warionee, FPRCP, TRMM, Summer
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Dominant Tropical Intraseasonal
Variability: Propagation

MJO: Eastward
BSISO: Eastward and Northward
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Fig. 5. Contour plot of total number of occur-
rence of centers for (a) EE mode; (b) N(S)E
mode; (c) EN mode; and (d) all eastward prop-
agating modes (the sum of (a), (b), and (c)) in
each 2° x 2° box for a ten-year period (1975-
1985). The contour interval is 0.8 except in (b)
which is 0.6. The thick solid, dashed, and dark
dotted lines with arrows in (d) indicate the central
paths for EE, N(S)E, and EN modes, respectively.
For an explanation of EE, N(S)E, and EN modes,
refer to the text

Wang andRui (1990)
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Madden-Julian Oscillation

Basic observed features (or definition):

Aintraseasonal timescale (2®0 days)

Aplanetary zonal scal& € 17 3)
Aslow eastward propagatiood 5-1)ims
tropical deep convection and zonal wind: |

Madden and Julian (1972)  FRts  woones 5. AMERICA



Intraseasonally Filterea RMM 3B42 Rainfall (1998-2013 Nov-Apr)
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MJO CYCLE RMM Phase 1 of 8
Precipitation rate (TRMM) Day 0 of 48 &
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MJO CYCLE RMM Phase 1 of 8
Precipitation rate (TRMM) Day 0 of 48! -
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Main Structure of the MJO



Madden-Julian Oscillation

eastward movement
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Longitude Lag (A )
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Adamesand Wallace (2014)

Temperature (contours)
(u, w) vectors
mass divergence x Div (colors)



Madden - Julian Oscillation
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The Madden-Julian Oscillation. Precipitation first develops in the Indian
Ocean and moves eastward with a speed of about 5 m s7%. Surface winds
converge under the convection, and a burst of eastward surface winds fol-
lows the passage of the heaviest rainfall. This burst is an important driver
for ocean dynamics. Each panel is separated by ~15 days.

Hartmann and Hendon 20



OLR and 250hPaT (contours)

150hPau (contours) and Z (colors)
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MJOmature
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Multi -Scale Structure of the MJO
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Multiscale Structure of the MJO
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Seasonal andnterannual Variability
of the MJO



(a) U*850 & SST (b) U*850 & U850
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Barrier Effect of the Maritime Continent
on the MJO
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