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Boreal Winter (November-April) ISO: 

Madden-Julian Oscillation (MJO)

Boreal Summer (May-October) ISO: 

BSISO (Summer ISO)



Data:

- Global reanalysis products (winds, geopotentialheight, 

etc.)

- Satellites (rainfall, OLR, etc.)

- Ground stations (rainfall, temperature)

Analysis Tools:

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

- Composites (selected averages)

- Regression

- Probability distribution function (PDF)

- Case studies

- Conceptual sketches

Source of Information: Journal articles, websites, lectures



Repeat, repeat, repeat. 

Ask, ask, ask. 



Background Mean State: 

The Seasonal Cycle and Asian Monsoons



Background Mean State: 

The Seasonal Cycle and Asian Monsoons

http://www.nature.com/articles/srep21370

Nathet al (2016)



https://iridl.ldeo.columbia.edu/maproom/Global/Climatologies/SST_Loop.html?bbox=bb%3A31.

46%3A-55.26%3A299.63%3A51.33%3Abb

Sea Surface Temperature (SST)



https://iridl.ldeo.columbia.edu/maproom/Global/Climatologies/SST_Loop.html?bbox=bb%3A31.

46%3A-55.26%3A299.63%3A51.33%3Abb

Precipitation



https://iridl.ldeo.columbia.edu/maproom/Global/Climatologies/SST_Loop.html?bbox=bb%3A31.

46%3A-55.26%3A299.63%3A51.33%3Abb













Dominant Tropical Intraseasonal

Variability: Propagation

MJO: Eastward

BSISO: Eastward and Northward



Wang and Rui (1990)

MJO

MJO

BSISO



Madden-Julian Oscillation

Basic observed features (or definition):

Åintraseasonal timescale (20 ï90 days)

Åplanetary zonal scale (k = 1 ï3)

Åslow eastward propagation (cå 5 ms-1) in 

tropical deep convection and zonal winds

Madden and Julian (1972)





MJO



Surface Pressure



Sea Surface Temperature



(a) (b)U850 Precipitation



Basic Statistics of the MJO



Main Structure of the MJO



Climate.gov

Structure



Adamesand Wallace (2014)

Temperature (contours)

(u, w) vectors

mass divergence rx Div (colors)



From International Science Roundtable for the Media. Madden-Julian Oscillation. 17 April 
2007. <http://www.igbp.net/prepcom4/wheeler_image.gif>



Hartmann and Hendon 2007



150 hPa u (contours) and Z (colors)OLR and 250 hPaT (contours)



Rui and Wang (1990)



MJO-mature



Zhang (1996)



Multi -Scale Structure of the MJO 



(a) (b)U850 Precipitation



Nakazawa(1988)

Multiscale Structure of the MJO



(a)

Chen et al (1996)

(c)



Seasonal and Interannual Variability

of the MJO 



Seasonal Cycle
U*850 & SST U*850 & U850

Precip* & Precip Precip* & Usfc

Precip* & Precip* & 

Zhang and Dong 2004



Seasonal Cycle



Tengand Wang (2012)



Barrier Effect of the Maritime Continent

on the MJO
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