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Introduction

eThe Madden-Julian Oscillation (MJO) is a
cycle of anomalous tropical precipitation
and winds.

eThe MJO is characterized by 30-60 day
periods.

This phenomenon starts in the tropical
Indian ocean and propagates eastward to
the middle of the Pacific Ocean.

eThe processes that contribute to
propagation are not well-understood.
eUnderstanding MJO propagation may help
to predict tropical cyclone activity at
weekly timescales.

Objective

eTo improve MJO forecasts and tropical
cyclone forecasts by understanding why the
MJO moves eastward.

Hypothesis

e Strength of the background zonal winds
should impact the propagation speed of the
MJO, following the hypothesis of Maloney et
al. 2010

Data

*NCEP Reanalysis data during 1979-2009 provided
by the NOAA/OAR/ESRL PSD, Boulder, Colorado,
USA, from their Web site at http://
www.esrl.noaa.gov/psd/

*MJO amplitude and propagation speed were

determined from the MJO index of Wheeler and
Hendon 2004
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Results

Wind Activity 1979 - 2009

Figure 1 (top) The average wind vector at 850 hPa over all seasons.

<% & © L Figure 2 (bottom) The average wind vector during austral summer,
" when the MJO is active in the Southern Hemisphere A smaller region is
. plotted than in Figure 1.
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—+ e Figure 2 shows mean low-|level
westerlies during austral summer

where the MJO is active.
| ® The region used in Figure 2 is used
| to compute the statistics below.
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Figure 3. 60-day running average of
background zonal wind speed during
November to April for 1979 — 2009,
calculated over the region of Figure 2.
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Figure 4. 60-day running average of
MJO propagation speed during
November to April of 1979 - 2009.

vvvvvvv

| [
0 1000 2000 3000 4000 5000 6000 0
R IR

- eThere is a significant

o IO|()O }3()|(J‘O‘ '3‘0'0'0‘ .l‘Ol()O :')()IO() 6000 .A Correlation CoefﬁCient Of
Time gays) magnitude 0.20 is significant
in the plots below.

Figure 5. 60-day running average of
MJO amplitude during November to
April of 1979 - 20009.
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Figure 6. The correlation of background
zonal winds and intraseasonal moisture

related to eastward

the hypothesis of

Figure 7. The correlation of
background zonal winds and the MJO

zonal advection amplitude. moisture advection. propagation speed. Maloney et al.
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Figure 8. The correlation of
intraseasonal zonal moisture advection
and MJO amplitude.

and MJO amplitude

Figure 9. The correlation of MJO
propagation speed and the MJO
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eThe correlation between specific humidity at
850mb and 925mb levels and the propagation
speed and amplitude of the MJO is near zero.
eThe correlation between background zonal

Figure 10. Correlations over the region of Figure 2.

Indicates a significant correlation

wind and MJO amplitude is near zero.

* Indicates a repeated value

Conclusions

eThis NCEP reanalysis dataset does not support
the hypothesis that stronger background zonal
winds cause an increase in MJO propagation
speed. In fact, they are negatively correlated.

|t is demonstrated that stronger zonal moisture
advection is associated with stronger MJO
amplitude. However, this does not translate to
significant variations in propagation speed.
eBackground specific humidity at 850mb and
925mb have no relationship to the propagation
speed or amplitude of the MJO.

eThe speed of the MJO propagation is not
significantly correlated with MJO amplitude
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