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Abstract The phenomenon known as the Antarctic Circumpolar Wave (ACW) was determined to have occurred during
the last two decades of the 21th century. In this study, a new reanalysis dataset of 20th century reanalysis Version 2
(20CRV2) spanning 1871-2008 and several long-term observation series were used to investigate the interdecadal
fluctuation and transmission of the ACW since 1871. The results indicate an obvious interdecadal variation of the ACW
signal, which occurred in 1940-1960 and in 1980-2000 and disappeared during the other periods. The greatest amplitude
of the ACW was detected near the southeast Pacific, implying the essential influence of ocean—atmosphere interaction at
this region to the emergence of the ACW. Moreover, it was determined that a noticeable ACW phenomenon appeared
during the period in which the Antarctic Oscillation (AO) was relatively stronger, which indicates that the enhanced AO

may intensify the circumpolar westerly and benefit the emergence of the ACW.
Keywords Antarctic Circumpolar Wave (ACW), Interdecadal variation, Antarctic climate, Antarctic oscillation
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Fig. 1 Wavelet power spectrums of the temperature from (a) observation (1904-2008) and (b) the reanalysis data (1871-2008) at Orcadas station (shaded
denote the wavelet power in which the parts circled by the white lines were at 0.05 significance level and the cone of influence for the wavelet analysis was
indicated by the black line and the gray mesh. In the right sub-figures, the solid lines are the global power averaged for all the time periods and the dash lines

are the 0.05 significance level values for the global power spectrum, the global power spectrum for the corresponding periods is significant when the solid line

is on the right side of the dash line)
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Fig. 3 Hovmdller diagram for the 3-5-year band wave signals of standardized near surface air temperatures averaged for 50°S-60°S during 1871-2008

Year

(yellow arrows indicate the evolution of eastward wave, 3-5-year signals were derived from the band pass filtering for the standardized anomalies series)
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Fig. 5 Amplitude of the 3-5-year band signals of (al-a3) near surface air temperature, (b1-b3) sea level pressure, (c1-c3) meridional wind, and (d1-d3)

zonal wind averaged for 50°S—60°S and the different time span during 1871-2008 (left panel), 1871-1950 (middle panel), and 1951-2008 (right panel)

(3-5-year band signals were derived from the standardizing and low-pass filtering of the original series, then the absolute values of band signals were averaged

between the latitude of 50°S-60°S to indicate the amplitude of the 3-5-year wave fluctuation at the different longitudes)
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Fig. 6 Interdecadal variations (derived from the low pass filter of 21 points running average) of the Antarctic Oscillation (AAO, solid line) index and the

circumpolar zonal averaged westerly (dashed line)
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