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Fig. 1 Latitude-pressure section of the principal mode of the empirical orthogonal function analysis by use of
the covariance matrix for the variation of the zonal mean zonal wind. The percent variance and the
sampling error according to the North et al. (1982) test are given at the top of the figure. Solid and

dashed contours indicate positive and negative values, respectively. The contour interval is 0.0015, with

the zero contour omitted.
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Fig. 2 Composite maps of the horizontal wind speeds on the latitude-pressure section for the cases when (a) the

PC1 > 1, and (b) the PC1 < —1, respectively. The contour interval is 5 m.
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Fig. 3 Composite maps of the horizontal wind speeds and geopotential height anomalies on the 300-hPa surface
for the cases when (a) the PC1 > 1, and (b) the PC1 < —1, respectively. Solid and dashed contours

indicate positive and negative height anomalies, respectively. The contour interval is 25 m, with the zero

contour omitted. The regions with wind speeds greater than 30 ms™' are shaded.
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Table 1 The list of date of the key-day (left), and cluster number of each event (right). Please see the text for

detail.
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Fig. 4 Distances (m) between clusters merged at each stage of the cluster analysis are indicated by marks and

the thick line. The 21 samples of temporal evolutions of low-frequency geopotential height field at 500-

hPa, from day —10 to day 44 of the key-days, are analyzed via the average-linkage-method. The thin

solid line denotes the best-fit exponential function.
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Fig. 5 Composite maps of the horizontal wind speeds on the latitude-pressure section from (a) day —6, to (f)

day +4. The results are 5-day moving averages. The contour interval is 5 m.
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Fig. 6 Composite horizontal wind speeds on the 300-hPa surface from (a) day —4, to (f) day +6. The results are

5-day moving averages. The contour interval is 5 ms™!, with contour values less than 25 ms~

L omitted.

The areas where the anomaly exceeds a 90% positive (negative) significant level are lightly (heavily)

shaded.
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Fig. 7 Composite geopotential height anomalies on the 300-hPa surface from (a) day —4, to (f) day +6. The

results are 5-day moving averages. Solid and dashed contours indicate positive and negative anomalies,

respectively. The contour interval is 25 m, with the zero contour omitted. The areas where the anomaly

exceeds a 90% positive (negative) significant level are lightly (heavily) shaded.
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(a) day —4, 500 hPa (b) day 0, 500 hPa (c) day +4, 500 hPa

(e) day 0, 850 hPa (f) day +4, 850 hPa

Fig. 8 Composite geopotential height anomalies on the 500-hPa (upper panels) and 850-hPa (lower panels)
levels, respectively. Solid and dashed contours indicate positive and negative anomalies, respectively.
The results are 5-day moving averages. The contour interval is 25 m, with the zero contour omitted. The

areas where the anomaly exceeds a 90% positive (negative) significant level are lightly (heavily) shaded.
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Fig. 9 The meridional distributions of the meridional component of the E-P flux anomalies (m?s™2) on the

300-hPa surface, averaged for (a) the high, and (b) low phase, respectively. Dashed and solid lines are

flux anomalies due to the low- and high-frequency transients, respectively.
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Fig. 10 The same as in Fig. 9, except for the poleward transitional events from (a) day —4, to (f) day +6. The

results are 5-day moving averages.
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Fig. 11 Composite horizontal local E-P flux anomaly vectors (m2572; scaled by the arrow at the bottom of

the top-left panel) due to low-frequency transients from (a) day —4, to (f) day +6. The results are

5-day moving averages. The areas of light and dark shading indicate where the meridional components

of the flux anomalies are greater than 10 m2s~2 (equatorward propagating) and less than —10 m?s~

2

(poleward propagating), respectively. The contours of the geopotential height anomalies as shown in

Fig. 7 are superimposed as a reference.
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Fig. 12 The temporal evolution of composite 300-hPa level geopotential height tendency anomalies (m~day71)

induced by low-frequency transients from (a) day —4, to (f) day +6. The results are 5-day moving

averages. Light (heavy) shading indicates positive (negative) tendency anomalies. The contours of the

geopotential height anomalies as shown in Fig. 7 are superimposed as a reference.
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Fig. 14 Zonal wavenumber-latitude section of power spectral densities of the meridional wind velocities due
to low-frequency transients at the 300-hPa level. The densities are averaged over the 21-day periods
between day —10 to day +10 of the key-days. The contour interval is 5 m?s~2. The thin lines indicate

wavelengths of 6000, 7000, 8000 km.
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(f) day +2

Fig. 15 One-point regression maps of geopotential heights due to low-frequency transients. The reference point
is located at 120°W, 55°S. The data for the 21-day periods between 10 days prior to and 10 days after

the key-days of all the poleward transitional events are used. Note that day number given below each

panel represents the lag day, not from the key-day, but from the reference day of the regression. Solid

and dashed contours indicate positive and negative anomalies, respectively. The contour interval is 20

m, with the zero contour omitted. Shaded areas indicate where the one-point correlation is significant

at the 95% confidence level, as based on t-statistics. It is assumed that independent events occur every

7th-day, being the e-folding time of the autocorrelation of the PC1. This results in 48 degrees of freedom

for the data discussed presently.
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Fig. 16 Total wavenumber for the barotropic stationary Rossby wave calculated from the dispersion relationship

of the Rossby wave. The 300-hPa level horizontal wind composite for the low phase is used for the basic

wind distribution.
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Fig. 17 Zonal averages of meridional component of E,mrr are calcurated over (a) hemisphere or sectors (b)A,
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(c)B, and (d)C shown in Fig. 18. They are drawn on latitude-time sections. Solid and dashed contours
indicate positive and negative anomalies, respectively. The contour interval is 1 m2s~2, with the zero

contour omitted.

Fig. 18 The three sectors (A, B, C) where the zonal averages in Fig. 17 are calculated.
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vectors are zonally averaged over the sector A The contour interval is 5°. Dashed contours indicate

negative values. The zero contour has been omitted.
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Synopsis

The poleward transitional process of the Southern Hemisphere Annular Mode are Studied, based on
NCEP/NCAR daily reanalysis data for the period 1979-1999. The effects of low-frequency eddies precede
those of high-frequency eddies in driving the transitional events. The low-frequency eddies are regarded
as quasi-stationary Rossby waves propagating along the polar jet, with wavelengths of 7000 km. The
waves dissipate equatorward over the central and eastern Pacific Ocean, while they originally come from
the Indian Ocean through the waveguide associated with the polar jet. This anomalous equatorward
dissipation of wave activity induces an anomalous poleward momentum flux, which is responsible for
changes in the polar jet over the Pacific Ocean during the beginning stage. After the initial stage,
momentum forcing anomalies due to the high-frequency eddies rapidly appear. This forcing continues
to drive the core of the polar jet poleward, while the low-frequency eddies have completed their role of
inducing the anomalous poleward momentum flux during the earlier stage.
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