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Linkage Between the Arctic Oscillation and Winter Climate over East Asia
on the Interannual Timescale: Roles of Quasi-Stationary Planetary Waves

CHEN Wen and KANG Li-Hua

Institute o f Atmospheric Physics, Chinese Academy of Sciences. Beijing 100080

Abstract By using the NCEP/NCAR reanalysis data and the monthly temperature data from 160 China stations, the rela-
tionship between the Arctic Oscillation and the climate anomalies over East Asia in the wintertime is firstly studied from
1958 to 1998 with linear regression. It is found that, in the winter of positive AO phase. the East Asian westerly jet stream
at 200 hPa jumps northward clearly and the East Asian trough becomes weaker. In the meantime, the surface southerly a-
nomalies appear in the area from Northeast China and North China to Siberia, leading to a warming condition over there.
The opposite situations tend to occur in the winter of negative AQO phase. Further correlation and composite analyses reveal
that the quasi-stationary planetary wave activity may play a bridge role in the relationship between the Arctic Oscillation and
the climate anomalies over East Asia, First, the AO influences the strength of westerlies in the lower stratosphere over mid-
high latitudes. Then the vertical propagation of planetary waves is affected, which leads to the variations in the amplitudes
of planetary waves in the lower troposphere over mid-high latitudes. In particular, the wavenumber 2 pattern of planetary
waves contributes dominantly to the variability of the Siberian high and the Aleutian low. In the mechanism of AO’s influ-

ence on the climate anomalies over East Asia via the planetary wave activity, the authors emphasize not only the contribution
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of the Siberian high, but also the importance of the Aleutian low in the context of wave activity. Several questions related to

the above-mentioned mechanism are discussed and worth to be studied further.

Key words Arctic Oscillation, East Asian climate, quasi-stationary planetary wave, interannual variation
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wave activity (Iy,) from 1958/59 to 1997/98
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Fig. 6 Composite patterns of sea level pressure (hPa) for (a) high
and (b) low planetary wave activity winters and (c) the difference be-
tween high and low indices (high minus low). Heavy and light shad-
ings in (¢) indicate the differences exceeding the 99% and 95% confi-

dence levels, respectively
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Fig. 8 Composite difference of the surface wind between high and low planetary wave activity winters. Light and heavy shadings indicate

significant differences at the 95% and 99% levels, respectively
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