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Fig. 1 The principal mode of the empirical orthogo-
nal function analysis by the covariance matrix
which is made for the variation of the zonal
mean zonal wind in height-latitude section.
The zonal mean zonal flow has been 10 days
low-pass filtered and from which the mean ses-
onal cycle has been removed. The mean sea-
sonal cycle is defined as the 31 days moving
averaged 21 year (1979-1999) daily climatol-
ogy. The variation is properly weighted for the
zonal length of the area and the uneven spac-
ing of each pressure level. The percent vari-
ance explained and the sampling error accord-
ing to the North et al. (1982) test are given
at top. Solid contours indicate positive val-
ues, and dashed contours negative one. The
contour interval is 0.002. The zero contour is
omitted. The areas with positive values are
shaded.
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Fig. 2 Composited maps of horizontal wind velocity and geopotential height anomalies at 300 hPa surface
averaged for the cases when the normalized PC1 is (a) greater than 1, and (b) less than -1, respectively.
We shade where the wind velocity is greater than 30 m/s. Solid contours show positive height anomaly,
and dashed contours indicate negative values. The contour interval is 25 m, and the zero contour is

omitted.
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Fig. 3 The averaged time evolution of the PC1 for 18
cases when the poleward transitions are evi-
dent(solid line). Standard deviations are plot-
ted as error bars. Dased lines show the time
evolutions of individual 18 cases.
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Fig. 4 The averaged time evolution of the 300 hPa geopotential height anomalies during the poleward transitions.

The geopotential height field is averaged over each 5 days that are staggered equally by 2 days from (a)

lag —4 days to (f) lag +6 days. Solid contours indicate positive anomaly, and dashed contours represent

negative one. The contour interval is 25 m, and the zero contour is omitted. Areas of shading indicate

significant with the 90% confidence level based upon the t-statistic test with 18 degrees of freedom.
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Fig. 5 Contours indicate the averaged time evolution of the 300 hPa horizontal wind velocity during the poleward

transitions. The wind velocity field is averaged over each 5 days that are staggered equally by 2 days from

(a) lag —4 days to (f) lag +6 days. The contour interval is 5 m/s, and the contours less than 25 m/s are

omitted. Areas shaded lightly (heavily) indicate where the differences from climatology exceed positive
(negative) significant level with the 30% confidence based upon the ¢-statistic test with 18 degrees of

freedom.
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Fig. 6 The meridional components of the E-P flux anomalies at 300 hPa surface (m?/s%) averaged for the cases

when the normalized PC1 is (a) greater than 1, and (b) less than -1, respectively. The flux anomaly

evaluated from stationaly eddies is represented by thin line. Dashed line and solid line are flux anomalies

contributed from low frequency and high frequency transients, respectively.
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Fig. 7 Same as Fig. 6, but for during the poleward transitions. The flux anomalies are averaged over each 5
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Fig. 8 Vectors indicate horizonatal components of local E-P flux anomalies (m2 /s%; scaled as at the bottom of

the first figure) contributed from low frequency transients. The flux is evaluated over each 5 days that are

staggered equally by 2 days from (a) lag —4 days to (f) lag +6 days during the poleward transition. The

areas where the meridional components of the flux anomalies are greater than 10 m?/s® (equatorward

propagating) and less than —10 m?/s? (poleward propagating) are shaded lightly and heavily, respectively.

The contours of geopotential height anomalies (same as Fig. 4) are superimposed as reference. Please

see text for more details.
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Fig. 9 The time evolution of 300 hPa geopotentiani hight tendency anomalies (m/day) induced by low frequency

transients during the poleward transition. The tendencies are evaluated over each 5 days that are stag-

gered equally by 2 days from (a) lag 4 days to (f) lag +6 days during the poleward transition. Light

(heavy) shading represents cyclonic {anticyclonic) tendency anomalies. The contours of geopotential

height anomalies (same as Fig. 4) are superimposed as reference. Please see text for more details.
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Fig. 10 Same as Fig. 8, but for contributions from high frequency transients.
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Fig. 11 Same as Fig. 9, but for contributions from high frequency transients.
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The poleward transition process in the Southern Hemisphere zonal flow vacillation
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Synopsis

The poleward transition process in the Southern Hemisphere zonal mean zonal wind vacillation is
studied. The zonal flow vacillation means north/south shifts of the polar jet. The poleward transition
tends to begin with the poleward deflection of the polar jet on its exit region, forced by low-frequency
transients. After that, high-frequency transients drive the poleward moving of the polar jet over the
Indian ocean, and reinforce the zonal wind anomalies.
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