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Abstract The Southern Hemisphere (SH) annular mode (SAM) is the dominant mode of atmospheric circulation in the SH ex-
tratropics. The SAM regulates climate in many regions due to its large spatial scale. Exploration of the climatic impacts of the
SAM is a new research field that has developed rapidly in recent years. This paper reviews studies of the climatic impact of the
SAM on the SH and the Northern Hemisphere (NH), emphasizing linkages between the SAM and climate in China. Studies
relating the SAM to climate change are also discussed. A general survey of these studies shows that signals of the SAM in the
SH climate have been systematically investigated. On interannual scales, the SAM can influence the position of storm tracks
and the vertical circulation, and modulate the dynamic and thermodynamic driving effects of the surface wind on the underlying
surface, thus influencing the SH air-sea-ice coupled system. These influences generally show zonally symmetrical characteris-
tics, but with local features. On climate change scales, the impacts of the SAM on SH climate change show a similar spatial
distribution to those on interannual scales. There are also meaningful results on the relationship between the SAM and the NH
climate. The SAM is known to affect the East Asian, West African, and North American summer monsoons, as well as the
winter monsoon in China. Air-sea interaction plays an important role in these connections in terms of the storage of the SAM
signal and its propagation from the SH to the NH. However, compared with the considerable knowledge of the impact of the
SAM on the SH climate, the response of the NH climate to the SAM deserves further study, including both a deep understand-
ing of the propagation mechanism of the SAM signal from the SH to the NH and the establishment of a seasonal prediction
model based on the SAM.
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Fig.1 Schematic diagrams of (a) the climatology of atmospheric circulation in the

Southern Hemisphere in austral summer (December — February) and

(b) the corresponding circulation anomalies during a positive SAM phase
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Fig. 2

Influences of the boreal spring and summer SAM on boreal summer Northern

Hemisphere climate and the corresponding mechanisms

(anomalies are shown for a positive SAM phase)



K HAESE T 2 BRIRAR AR I Y 4 T 5

4.2 FHERTIRESFILENZEZRHTESRE

Wu £5(2009) 45 A I Fk 2= (9—11 H) RF Bk
POPRASE Sy A AH B o A 4 R XU 55 . X R ROl
B 2 BRI R A IE 037 40 B, R 2 Bk 30°—45°S
T R B S o VR X R S — HLAR AR
BN TR JFAE Jry M58 30 55 L THE 3 R AR R IR
U555 %o 7 # ] A% 2 AU D 5 . A4 2R (12—2 ) R il AR
o LA WL TR 2 3R PR AR AT b 2 BRI A X 45 4
TS MER R, BEE W E 3 fras . T gL ERERR
B (5 S T EA RS R -0 HILX E
R BT AR (9—11 A 1 Rg 2R BRFFR B AT 2L
HE (122 A) SRR A & L E 5.
Br AR AN 575 (2014) 43 A1 T Bk 28 B 2 Bk RS
M A2—2 J) P E T KRR, 4R RY]
PLE P TEAE PR ROEE EAFTE W ARG . X5 HAL
il B4 43 AT 2 BT B 2R T 2 BRIACIRABE IE (7)) 2 A S B
1 4 ZE b2 Bk ) B 78 R 20 B 5 s b R
43 b X HE B G (O R ) XU 8 DA S S50RK 2
R FRCMRABE IE CH0) 57 A B AP [ RS A 2 R OK i D
(£),

933
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Fig. 3 Influences of the boreal autumn and winter SAM on boreal winter Northern

Hemisphere climate and the corresponding mechanisms

(anomalies are shown for a positive SAM phase)
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