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Abstract The Southern Hemisphere (SH) atmospheric circulation is both an important component of the global
general circulation and a key factor influencing the global climate change and Asian monsoon systems. In early
times, Chinese meteorologists focused the role of SH in the East Asia summer monsoon and obtain important re-
sults. Studies of the SH climate variability are currently paid much attention by meteorologists in the world. In re-
cent years, meteorologists have been doing researches on the SH interannal variability and its association with East
Asian Climate, with special focus on the Antarctic Oscillation (AAQO) and the subtropical high pressure systems in
SH. Besides, studies of the relationship between SH and both East Asian climate and dust during boreal winter and
spring have been paid much attention as well. This paper introduces recent studies including the relationship be-
tween the interannual variability of AAO and dust weather frequency (DWF) in North China and East Asian climate
during boreal winter and spring; central North China precipitation based on the reconstructed data from the Qing
Dynasty; the summer rainfall over the Yangtze River valley, as well as the reproducibility of variability of AAO.
Potential future research focuses are also discussed in the paper. Recent results show that the interannual variation
of AAO plays a significant role in the dust-related atmospheric circulation during boreal spring. AAO and DWF cor-
relate well, with positive AAO tending to decrease DWF in North China. Two possible mechanisms for the AAO-
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DWF coupling are identified: one is related to a meridional teleconnection pattern; the other is related to a regional
circulation pattern over the Pacific Ocean. The positive AAO anomaly decreases the cold activity over East Asia dur-
ing boreal winter and spring. AAOQO-related barotropic meridional teleconnection from Antarctic to Arctic is found
through analysis of mean meridional circulations. This meridional teleconnection is remarkable over Eurasia area
during boreal winter and over the Pacific Ocean during boreal spring. Based on analysis of the long-term central
North China precipitation (CNCP) time series reconstructed from the Qing Dynasty official document, it is found
that the AAO is negatively correlated with the CNCP during June - July. It follows that AAO-related variability of
convergence and convection over the tropical western Pacific can exert impact on the circulation condition and precip-
itation in north China (actually, the precipitation in the Yangtze River valley as well) through atmospheric telecon-
nection known as the East Asia-Pacific (or Pacific Japan) teleconnection wave pattern. Researches show that the in-
terannual of Mascarene high (MH) and Australian high (AH) in boreal spring may provide some useful information
for the East Asian summer monsoon precipitation. With the intensification of MH during boreal spring through
summer, the Meiyu rain tends to increase while the effect of AH on summer rain is confined to southern China. Its
physical mechanisms are related to change of convection near the Philippines. The reproducibility of variability of
AAOQO is another focus. Using the NCAR CAM2 model forced with the historical sea surface temperature covering
the period of 1950 - 2000, there would be some predictability to the AAO. The reproducibility is greater during the
austral summer than winter, and the source of much of reproducibility is the tropical Pacific SST. Besides, Sea tem-
perature at high latitudes of SH may force the AAO during boreal spring using IAP9L-AGCM model. However, the

issues on the relationships between the Southern Hemisphere circulation and East Asian climate still need be studied

further.
Key words Antarctic oscillation, East Asian climate, dust weather frequency, predictability
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Fig. 1 Time series of normalized dust weather frequency (DWF) at Beijing station (solid line), Antarctic Oscillation during Dec — Feb
(AAO-DJF, dashed line), Antarctic Oscillation during Mar - May (AAO-MAM, dotted line), and the linear trend of DWF (A) and AAO-

MAM (B) (Quoted from reference [ 59])
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95% level, estimated by a local student’s t-test (Quoted from reference [59])
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