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Phases 1-8 track the propagation of 
convection and wind anomalies 
eastward along the equator.

Index is defined the same way in all 
seasons, but the impacts vary with season.

The MJO
(Madden-Julian Oscillation)

We quantify its impact 
using a real-time index

Wheeler and Hendon (Mon. Wea. Rev., 2004)



Importantly, the index (and the MJO) 
are predictable out to ~20 days

Latest forecasts from POAMA

Long-term performance from 
POAMA hindcasts

Observed analysis

Forecasts
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Rashid et al. (Clim. Dyn., 2011), Marshall et al. (Clim. Dyn., 2011)

http://poama.bom.gov.au/realtime/mjo_mw.shtml
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We have previously looked at the impact on rainfall .

Wheeler et al. (J. Climate, 2009)
Upper tercile event
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What are the mechanisms for these rainfall impacts?

In the north, there is the 
direct influence of the 
MJO’s tropical convective 
anomalies.

500 hPa circulation and OLR - DJF

In the south, it is associated 
with Rossby wave trains 
forced by the tropical 
convection.

Summer

Wheeler et al. (J. Climate, 2009)



MJO impact on temperature

Real-time Multivariate MJO (RMM) index as before.

AWAP daily Tmax and Tmin spatially averaged to a 1 degree grid.

Data from June 1974 to December 2011.

Anomalies created by subtracting the mean and 3 harmonics of the
seasonal cycle.

Compute MJO phase composites for:

a) Daily Tmax anomaly

b) Daily Tmin anomaly

c) Probability of Tmax anomaly in highest decile

d) Probability of Tmin anomaly in lowest decile

Is it okay to call highest/lowest decile anomalies 
extremes?



MJO 
composite

Daily Tmax
anomaly

Dec-Jan-Feb
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MJO impact on Tmax (and 850hPa winds)…… .for all seasons. 
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Recall this plot for rainfall that I already showed .

Wheeler et al. (J. Climate, 2009)
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MJO impact on Tmin (and 850hPa winds) 
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Extremes?

MJO 
probability 
composite

Probability that 
Tmax anomaly is 
in highest decile.

Sep-Oct-Nov



MJO 
probability 
composite

Probability that 
Tmax anomaly is 
in highest decile.

Dec-Jan-Feb



MJO 
probability 
composite

Probability that 
Tmin anomaly is 
in lowest decile.

Jun-Jul-Aug



Summary
1. We care about the MJO as it has impacts over Australia and 
is predictable out to at least 20 days.

2. Greatest impact on Tmax is warm anomalies over 
southeast Australia in Phase 3 during spring.

3. Greatest impact on Tmin is cold anomalies over 
Queensland in Phase 7 during winter.

4. Both of these signals correspond to dry conditions, 
indicating an association with relatively cloud-free skies.

5. The probability of extremes, as measured by the occurrence 
of highest or lowest decile anomalies, is approximately 
doubled in the phases/season/regions mentioned above.

Centre for Australia Weather and Climate Research 
A partnership between Bureau of Meteorology and CSIRO



Extra slides.



Southern Australian wet/dry 
signal associated with the 
implied upward/downward 
motion within remotely-forced 
extratropical lows/highs.

(as also occurs in the south 
in winter)

500 hPa circulation and OLR - SON
Spring

Wheeler et al. (J. Climate, 2009)


