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Outline 

ÅMadden-Julian Oscillation (MJO) 

ÅMJO analysis tools 

ÅKelvin Waves 

ÅSeasonal forecasting 

ÅExercise 

ÅBrief look at 2018 



Question 1 

Whatôs the 3rd busiest month on average in 

terms of Atlantic ACE? 

A. July 

B. August 

C. September 

D. October 

 

 



No Storm 

Formations in 2008 



Madden-Julian Oscillation 

ÅDiscovered in the early 1970s by Roland 
Madden and Paul Julian. 

ÅAn eastward propagating wave that circles the 
globe in about 40-50 days involving tropical 
convection.  

ÅDetected in the Outgoing Longwave Radiation 
(OLR) and wind fields across the tropics. 

ÅLater papers showed that it is an important 
modulator of TC activity, especially in the Pacific 
Ocean. 

 



-Idealized Diagram of the 40-

50 day Tropical Intraseasonal 

Oscillation 

-Became known as the 

Madden-Julian Oscillation in 

the late 1980s 

-Generally forms over the 

Indian Ocean, strengthens 

over the Pacific Ocean and 

weakens due to interaction 

with South America and cooler 

eastern Pacific SSTs 

(Madden and Julian 1972) 
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200 mb Velocity Potential fieldsï 

one way to track the MJO 

Blue= divergence 

Red= convergence 

 

 

Center of the blue area 

tracks the most upper 

divergence, which is 

usually well-linked to 

thunderstorms  





MJO characteristics 

 

Note signal is much 

stronger in eastern 

Hemisphere than western 

 

Eastward phase speed is 

a lot slower in eastern 

than western Hemi 

(convective coupling) 

 

In western hemisphere, 

upper-level signal usually 

much easier to track than 

lower-level 



10-day ECMWF MJO Forecast 


