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Anomalous Activity of Arctic Oscillation in Winter 2015/2016

and Its Impact on Temperature in China
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Abstract; In winter 2015/2016, the Arctic Oscillation (AO) showed a remarkable subseasonal variation
with the positive phase in December 2015 while strong negative phase in January 2016, which resulted in
the southward invading of the super cold wave from the polar region to the mid-latitudes in the Northern
Hemisphere. The temperature in the Northern Hemisphere including China changed from positive anomaly
in December to negative anomaly in January. The phase transition of the AO from positive to negative was
mainly associated with the North Atlantic storm activity. At the end of December 2015, a strong cyclonic
storm appeared over the North Atlantic. This storm conveyed huge quantities of warm air into the polar
region, which quickly warmed the Arctic up. The geopotential height anomaly over the Arctic region
changed from negative in December 2015 to positive in January 2016, eventually leading to the transition of
the AO from positive phase to negative phase.
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Fig. 1 Variation of the winter mean temperature

over China during 1961 —2016 (unit; C)
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China in winter 2015/2016 (unit: C)
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Fig. 3 Mean temperature anomalies of China in (a) December 2015,

(b) January 2016, (c¢) February 2016 (unit; C)
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Fig.4 Daily variation of temperature

anomaly over China in January 2016
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Fig. 5

Mean temperature anomalies of China over (a) 1—10, (b) 11—20,

and (c¢) 21—31 January 2016 (unit; C)
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Fig. 6 Annul variation of AO winter monsoon index
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Fig. 7 Daily variation of AO index from 16 November 2015 to 13 March 2016
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Fig. 9 Height-time section of standardized

temperature anomaly (a) and
geopotential height anomaly (b) over 65°—90°N
from August 2015 to March 2016
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Fig. 10 The 500 hPa mean geopotential
height (contour, unit: gpm) and
anomalies (shaded areas, unit: gpm)

in January 2016
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Fig. 11 Sea surface temperature anomalies

in December 2015 (unit; C)
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Fig. 12 The 500 hPa mean geopotential height

anomalies in December 2015 (unit: gpm)
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