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Abstract

Based on the NCEP/NCAR monthly mean reanalysis data from Jul to Sep in 1979~2018 and the
AAO index, this paper analyzes the relationship between the Antarctic Polar Vortex and the An-
tarctic Oscillation on the seasonal time scale and the Southern Hemisphere atmospheric circula-
tion anomalies and the southern hemisphere northward cross-equatorial flow. It is found that the
first mode of EOF decomposition can reflect the phase change of the Antarctic Oscillation, and the
second mode can reflect the eccentricity distribution of the polar vortex. The anomaly of the at-
mospheric circulation in the outer westerly zone corresponding to the different phases of the An-
tarctic Oscillation has obvious regional characteristics and is not distributed as a ring. The key re-
gions of cold and warm air exchange between polar and extra-polar regions are mainly from the
southern Indian Ocean to the southern part of Australia, the southern Pacific Ocean and the Atlan-
tic Ocean over the eastern part of South America, among which the cold and warm air exchange
between the southern Indian Ocean and the polar region is the most significant. When the polar
vortex is tilted over the Western Hemisphere, it is more closely associated with cold air activity
over the South Pacific and southern South America. The intensity of Asian monsoon circulation is
closely related to the Antarctic polar vortex. When the polar potential height is high, which means
that the polar vortex is weak, the 55°E~65°E cross-equatorial airflow from south to north increases,
and the intensity of Asian monsoon circulation increases.
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Figure 1. 500 hPa geopotential height anomalies in the southern hemisphere from Jul to Sep in
1992 (a) and 2018 (b)
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Figure 2. Spatial distribution (a), (c) and time series (b), (d) of the first two modes of EOF at 500 hPa
geopotential height anomaly field of south of 65°S from Jul to Sep in 1979~2018. (Blue solid line: time
series; Red dashed line: 5-year moving average)
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Figure 3. The correlation coefficient between the AAOI (a), the PC1 (b) and the
PC2 (c) and the geopotential height anomaly field at 500 hPa in the SH during
the same period from Jul to Sep in 1979~2018. (The blue shaded area and the
red shaded area are the negative and the positive correlation area that pass the 95%
reliability test respectively)
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Figure 4. Standardized AAOI from Jul to Sep in 1979~2018
(dotted line: 0.9 times standard deviation)
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Figure 5. Synthetic difference fields of 500 hPa geopotential height fields in the southern hemisphere for
the high and low value years AAOI (a), PC1 (b) and PC2 (c) from Jul to Sep (scattered area: Pass the 95%
reliability test)
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Figure 6. Correlation coefficient between PC1 (a), PC2 (b) and V component of equatorial wind speedano-

maly at 850 hPa over the same period from Jul to Sep in 1979~2018 (dashed line: 95% reliability test)
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Figure 7. Geopotential height anomaly field of 500 hPa (a) and wind anomaly field of
850 hPa (b) in the Southern Hemisphere from Jul to Sep in 2015 (vector unit: m/s)
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