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Fig.5 Time—Ilatitude diagrams(1980—2002) of the long-term mean 32—64-day filtered OLR a-
nomalies in the India-West Pacific Ocean(50°E—160°W ) (units;W - m>) : (a) MWT fil-

ter; (b) Butterworth filter

20°N

-24  -20 -16 -12 -8 -4 4 8 12 16 20 24

6 1999 4F (B4R ) B BEFEVE R HH X (50°E~ 160°W )32~ 64 d ) OLR 37 [a] — 25 B 1] 1
(BAf7.W » m™?) a. MWT JE % 75 000 ; b.Butterworth Ji& 1% 5 %
Fig.6  Time-latitude diagrams of the 32—64-day filtered OLR anomalies in the India—West
Pacific Ocean ( 50°E—160°W ) in 1999 ( strong year) : (a) MWT filter; ( b) Butterworth
filter (units: W » m™*)
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Fig.8 Time-latitude diagrams of the long-term mean 32—64-day filtered OLR anomalies in the In-
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Fig.9 Time-latitude diagrams of the long-term mean 32—64-day filtered OLR anomalies in the Pa-
cific Ocean (120°E—160°W) : (a) MWT filter; (b) Butterworth filter(units: W - m™)
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Fig.10 The seasonal distributions of the long-term mean 32—64-day filtered OLR anomalies with (a—
d)the MWT filter and (e—h) the Butterworth filter(units:10 W - m™>)
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Reconstructing the MJO with multiscale window transform

YOU Jiahui' ,LIANG Xiangsan®

'School of Atmospheric Science ,Nanjing University of Information Science and Technology ,Nanjing 210044  China

2School of Marine Sciences,Nanjing University of Information Science and Technology ,Nanjing 210044 , China

Recently ,a new functional analysis tool was developed , the multiscale window transform ( MWT) , to realisti-
cally represent and decompose the complex nonlinear multiscale processes within atmospheric and oceanic circula-
tions.In this study,two types of idealized series were constructed to test the effect of the MWT versus the tradi-
tional and most widely used band-pass Butterworth filter.It was found that the MWT produced fairly accurate re-
constructions, while the Butterworth filter tended to yield series with smaller amplitude. Besides, the boundary
effect was successfully suppressed in the MWT reconstructions, in contrast to the Butterworth results. With these
observations in mind, we reconstructed the MJO using these two methods.The results showed little difference in
the meridional propagation pattern. However, with respect to the zonal distribution,both the strength and propaga-
tion patterns were quite different,especially in the western Pacific Ocean.This was particularly significant in terms
of the annual mean distribution.It was found that, from January through June,the MJO wave packet propagated
northward ; but from June through December, the propagation reversed its direction, becoming southward. This

propagation reversion is quite different from the scenarios revealed in previous studies.The zonal propagation in
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the Indian Ocean and Pacific Ocean was different. The results showed that,in the Indian Ocean area,the oscilla-
tions in the Northern Hemisphere had a northward trend in spring and summer with the Butterworth filter ; while in
the case of MWT, the oscillations in spring and summer were less significant than the Butterworth case.In the
western Pacific,the zonal propagation of the MJO showed a significant difference between the Butterworth filter
and MWT filter.In the Butterworth case,the northward trend of the MJO in the western Pacific Ocean was still
evident in summer; while in the case of MWT, the oscillation showed a significant southward trend. It was
apparent that the southward trend of zonal propagation was mainly caused by the zonal propagation in the western
Pacific Ocean.The MJO distribution was different in all seasons.The strongest oscillation occurred in winter and
spring , which,in spring,was obvious in the western Pacific Ocean,whereas in winter it occurred obviously in the

Indian Ocean.
MJO ; Multiscale Window Transform( MWT) ; Butterworth filter
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