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Influence of Arctic Oscillation on Temperature and Precipitation in Winter
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Abstract Using the NCEP/NCAR reanalysis data, monthly mean Arctic Oscillation (AO) index of National Oce-
anic and Atmospheric Administration, and the 160 station data of China Meteorological Administration from 1979—
2008 Dec— Jan—Feb, the influence of AO on the circulation and temperature and precipitation in the corresponding
period are studied. There exists a distinct difference in the flow patterns both in middle and lower latitudes between
the positive and negative of AO. Associated with the positive AQ, a pair of anomalous circulations occupies the

North Pacific, which are an anticyclonic circulation anomaly in middle and high latitudes and an cyclonic circulation
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anomaly in lower latitudes. This pattern is more obvious in upper levels than that in low levels. The anticyclonic cir-
culation anomaly in middle and high latitudes extends to the east to Lake Baikal and the cyclonic circulation anomaly
in lower latitudes extends to the Indo-Chinese peninsula. Because of the pattern, the subtropical high in the Western
Pacific (WP), the East Asian upper westerly jet and the East Asian trough are all weaker. Negative anomalies exist
over Ural areas, which is distinctly not favorable to the development of the Ural blocking high. In the sea level pres-
sure, the Aleutian low is weaker with the positive anomalies in the North Pacific, and the Siberian high is also wea-
ker with the negative anomalies in Siberia. So the weaker East Asian winter monsoon results in the higher tempera-
ture in East China, Northeast China, Xinjiang Uygur Autonomous Region (XUAR), Inner Mongolia Autonomous
Region (IMAR). The circulations in the case of negative AO exhibit remarkable difference from WP, even out-of-
phase to each other. Because of the stronger East Asian winter monsoon, the temperature in China is lower than
normal. The AO influences the precipitation. When the AO index is positive, positive precipitation anomalies occur
over China with centre over coastal South China, except XUAR and IMAR. When the AO index is negative, posi-
tive precipitation anomalies occur over South China, Sinkiang and Inner Mongolia with centre to the south of the
Changjiang River.

The AO index is positive in January 2008. As the mean for the stronger AO, a pair of anomalous circulations is
clear over the North Pacific and positive anomalies over the middle latitude of East Asia means weaker East Asian
trough. But great differences between them exist over Siberia and the western Pacific. The Ural blocking high, the
western Pacific subtropical high and the East Asian winter monsoon during January 2008 are quite different from
that of the 25 cases mean for positive AO, which are the efficient cause of lasting disaster weather with cold air,
freezing rain and snow. Thus AO is not related to the extreme weather in January 2008.

Key words Arctic Oscillation, circulation, climate, heavy snow and freezing rain
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