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Procedure 

ViTith the POP (Principal Oscillation Pattern) method \';e are inYestigating the in
traseasonal fl.uctua.tions of the equa.torial troposphere for a 1800 da:ys perpetual January 
simulation, ca.rried out ·with the T21 General Circula.tion J\fodel ECHA~\12 of J\·1PI Ham
burg. 

The POP analysis is a.pplied to the 200 m.b Yelocity potential anomalies along the 
eq_uator. 
The Hovmoller dia.gra.m (not. slwwn here) for the cornplete time series of the field, clea.rly 
indicates the existence of ea.stward propa.ga.ting ·waves, originated in the Indonesian region 
and travelling "'"ith a. mea.n Yelocity of a.bout 1.5 - 20 m.s- 1

. 

Since '\.Ve a.re intersted in time scale of fe'\.\' 1veeks, the time series has been, before the 
POP analysis, fütered to supress signals ,,·ith periods longer than 90 da.ys and shorter than 
15 days. Moreover, in order to remove small-scale noise and to reduce the dimension of the 
system, an EOF (Empirical Orthogonal Function) ex:pansion has been performed on the 
fütered time series. The expa.nsion ha.s been trunca.ted after 10 terrns and the truncated 
series retains more tha.n 95~7( of the fütered va.riance. 

Results 

Five pairs of complex parterns have heen obtained. Two pairs are dominant explaiuing 
the 46% a.nd the 21% of rhe rotaj 1·a.riance respectively, andin the following only these 
ones w111 be considerecl. the remaining three pairs explain less than 10% of the va.riance. 

The orthogona.l pa.tterns of rhe first. pa.ir are shown in fig. 1. Their spa.tial scales 
correspond to zonal waw number 1. with a pha.se shift of the ord€r of 90° corresponding 
to a.11 ea.stwa.rd prop.a.ga:.ring disturba.nce, with a period of about 22 days a.üd an e-folding 
time of about .52 days. 

In fig. 2 a.re illustra.tecl the pa.tterns of the second pair. They exibit a period of a.bout 
31 days~ e-folding time of 33 clays a.nd a. zonal waYe number 2 structure, with a. pha.se shift 
of about 90°. This mode propaga.tes a.lso ea.stward. but it is mostly a.ctive in t.he Indian 
Ocea.n. 

A cross-spectra.l analysis of the comple:x: POP coeffi.cients has been performed and, for 
the both pairs, the spenra. (not shown here) exibits an a.pproxima.tely equa.l distribution of 
the Yaria.11ce, a. consta.nt pha.se difference of -90°. a.nd a significa.nt coherence throughout 
the period ra.nge bet\YC•e11 nbont 20 a.nd 60 cl.ays. 
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Figure 1: Spa.t.ial structure of the first POP pa.ir. Chara.cteristic time: period T = 22 
days, e-folding time T = -52 days. 
The POP cycle is p 1 --+ -p2 -+ -p1 -+ p2 
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Figure 2: Spa.tial structure· of the second pair. Chara.cteristic time: period T - 31 

days, e-folding time T = 33 da.ys. The POP cycle is p1 -+ -p'2 -+ -p1 --+ p2 
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