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Propagation Characteristics of Atmospheric Circulation Anomalies of
Sub-monthly Southern Hemisphere Annular Mode
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Abstract The related horizontal and vertical propagation characteristics of the Southern Hemisphere Annular Mode
(SAM) on the sub-monthly timescales (5 - 30 days) is studied by employing the NCEP/NCAR reanalysis daily da-
ta. The results show that the zonal mean zonal wind anomalies and temperature anomalies propagate horizontally
from the Antarctic regions to the middle and high latitudes of the Southern Hemisphere; in the vertical direction,
the zonal mean zonal wind anomalies mainly propagate upward, and the temperature anomalies propagate upward in
the polar regions and propagate downward in the low latitudes. The characteristics of upward propagation of the
sub-monthly SAM signals imply that the tropospheric SAM signals can propagate upward into the lower strato-
sphere on relative short timescales. And the northward propagation of the sub-monthly SAM signals suggests that
the variation of circulation in the Antarctic region leads to the variations in the middle and high latitudes of the
Southern Hemisphere. So, the Antarctic signals may have prediction skills to those in middle and high latitudes of

the Southern Hemisphere on the timescales from one week to three weeks.
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Table 1 The climatological mean sample sizes of the SAM in positive and negative phases on sub-monthly time scale and its main

characteristic time scales in the austral winter and summer (units;: d)
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Table 1 The sample sizes of the SAM events in positive and negative phases on sub-monthly time scale and its main characteristic

time scales in the austral winter and summer (units; d)
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Fig. 5 The composites of temperature anomalies (color shading) and zonal wind anomalies (contours with 0. 2 m/s interval) as functions of

pressure and lifecycle phase of the SAM on sub-monthly time scale in the austral winter (May - Sep) . averaged over (a) 0°= 20°S, (b) 20°S—
35°S, (c) 35°S-145°S, (d) 45°S-60°S, (e) 60°S-80°S, and (f) 80°S—90°S. 0 on the abscissa axis means the start of the life cycle of SAM

events, 1 (2) means the accomplishment of one complete life cycle (two complete life cycles) of SAM events, 0.5 and 1. 5 mean the end of

the positive phase or the start of the negative phase of SAM events
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Fig. 6 Same as Fig. 5. except for the austral summer (Nov - Mar)
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Fig. 7 The composites of temperature anomalies (color shading) and zonal wind anomalies (contours with 0. 5 m/s interval) as functions of
latitude and life cycle phase of SAM on sub-monthly time scale in the austral winter (May — Sep) , averaged between (a) 1000 =850 hPa, (b)
700 =400 hP, (¢) 250 =50 hP, and (d) 30 -10 hP. 0 on the ordinate axis means the start of the life cycle of SAM events, 1 (2) means the
accomplishment of one complete life cycle (two complete life cycles) of SAM events, 0.5 and 1. 5 mean the end of the positive phase or the

start of negative phase of SAM events
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Fig. 8 Same as Fig. 7, except for the austral summer (Nov - Mar)
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Fig. 9 Composite evolutions of zonal mean temperature anomalies (color shading) and zonal mean zonal wind anomalies (contours with 0. 2

m/s interval) from phases 0 to 16 during the life cycles of SAM events on the sub-monthly time scales in the austral winter (May — Sep)
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