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Abstract Based on the NCEP/NCAR daily reanalysis data over the period from 1962 to 2011, this study reveals the
relationship between Antarctic Oscillation (AAO) and surface air temperature over the Eurasian continent during the
boreal winter. The linear regression results show that after filtering out the El Nino—Southern Oscillation (ENSO) signal,

the AAO in January is significantly and positively correlated with the air temperature over the Eurasian continent in
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February. When a stronger AAO occurs in January, positive geopotential height anomaly appears over the southeastern

Pacific and enhances the subtropical high in the southern Hemisphere. Furthermore, it extends northward to the eastern

Pacific and persists from January to February, which acts as the key circulation in the inter-hemispheric interaction. In

February, the eastern Pacific geopotential height anomaly tilts northward with altitude and anchors over southwestern

America in the upper troposphere, which is right at the entrance of the climatological North Atlantic storm track. The

geopotential height anomaly at southwestern America is positively correlated with the transient eddy activities over the

northwestern Mediterranean Sea, which can trigger a negative geopotential height anomaly over the Scandinavian. Due to

the downstream dispersion of wave energy originated from the Scandinavian geopotential height anomaly, positive

anomaly develops to the west of the Lake Baikal and the negative phase of the Scandinavian pattern forms with increased

westerlies around 60°N. The increased westerlies can suppress the southward invasion of cold air and thus are favorable

for the development and maintenance of above-normal temperature over Eurasian continent, and vice versa.

Keywords Antarctic Oscillation, Surface air temperature, High-frequency transient eddy feedback forcing, Wave activity
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Fig. 1 Regression coefficients of the sea surface temperature (units: °C) onto the AAO (Antarctic Oscillation) index in January: (a) Before the removal of

ENSO; (b) after the removal of ENSO. Superscript “(0)” denotes the simultaneous year. Shading represents the statistically significant coefficients over the

95% confidence level
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Fig. 2 Regression coefficients of the 1000 hPa air temperature (units: °C) onto the AAO index: (a) Regression coefficients of air temperature in January onto

the AAO index in the preceding December; (b) regression coefficients of air temperature in February onto the AAO index in the preceding December; (c)

regression coefficients of air temperature in February onto the AAO index in January. Superscripts “(—1)” and “(0)” denote the preceding and simultaneous

years, respectively. Shadings represent the statistically significant coefficients over the 95% confidence level
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Fig. 3 Regression coefficients of geopotential height (shadings, units: gpm) and horizontal winds (vectors, units: m s ') onto the AAO index in January: (a)
300 hPa in January; (b) 300 hPa in February; (c) 850 hPa in January; (d) 850 hPa in February. The black contour in (c) is the contour of 1525 gpm, which
represents the climatological subtropical high in the South Hemisphere. Only the winds with their zonal or meridional components exceeding the 95%

confidence level are shown. Stippled areas represent the geopotential height anomalies statistically significant at the 95% confidence level
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Fig. 4 Latitude-height cross sections of regression coefficients of geopotential height (contours, units: gpm) zonally averaged over 130°W—90°W in (a)
January and (b) February onto the AAO index in January. Light and heavy shadings represent the height anomalies statistically significant at the 95% and 99%

confidence levels, respectively
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Fig. 5 Regression coefficients of (a) transient eddy activities in February onto the height index over southwestern America in February (shadings, units: gpm),
(b) transient eddy activities in February onto the AAO index in January (shadings, units: gpm), and (c) low-frequency geopotential height tendencies due to
high-frequency transient eddy feedback forcing (shadings, units: gpm/d) onto the AAO index in January at 300 hPa. Black contours in (a) indicate the
climatological transient eddy activities in February, starting from 70 gpm at an interval of 10 gpm. The purple rectangle in (a) represents the height anomaly

region over southwestern America. Stippled areas are for values that are statistically significant at the 95% confidence level

EVERRUE, AR WA A T 8 w0 BORAT AT, B AR G A A A B (4
TRk, e RIS Rossby REHRERT RS ).

B A DL PG 00 B B IE S, T B [ 2008 4F 1 JIRPKERIZS K5, AR¥E
[ 5REAH SCA L. IRV RIT 60°N MHI TR BRBSGER ~Cl O LR (T —I04, 2008;
BB, AELEIA AR, BETSUERCOERR M EARMSE, 2008; VB, 2014). ik, K 7 4
FAURIERH . GBI AAO MRz, bk, A T 1 AAO H5HS 2 HBOHIRIRSR RO Dk
SR T Gong and Wang (1999) 52 i) AAO #r - F. ATLLRIL, 1 7 AAO #540'5 2 Hdv[E R4 H



43 TR AT TR T K M4 o
No. 4 ZHANG Leying et al. Influence of the Antarctic Oscillation on Surface Air Temperature over the Eurasian ... 877

300 hPa
—

T T T T 1
60W 30W 0 30E 60E 90E 120E 150E

[ I I [ I I [T
—50 —40 —30 —20 —10 10 20 30 40 50 gpm

Bl 6 2 H 300 hPa fhr#mifEdn (AEHL:, b gpm) Xt 1 H AAO FEEUMEA R KO LR R e L R (k8007 m® s7). BIsSRoni)y
S IE 95%5 FEA R 1 X I
Fig. 6 Regression coefficients of geopotential height (contours, units: gpm) at 300 hPa in February onto the AAO index in January and corresponding wave

activity fluxes (vectors, units: m* s %). Shadings represent the height anomalies statistically significant at the 95% confidence level
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Fig. 7 Correlation coefficients between January AAO index and extreme cold indices in February: (a) TX10p (cold days); (b) TN10p (cold nights); (c) TXn

(minimum of the maximum temperature); (d) TNn (minimum of the minimum temperature). Contour interval is 0.1 and the zero lines are omitted for clarity.

Light and heavy shadings represent the correlation coefficients exceeding the 95% and 99% confidence levels, respectively
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shadings represent statistically significant correlation at the 90% and 95%

confidence levels, respectively
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