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The Seasonal March of Dominate Mode of the Mid-High Latitude Atmosphere
Circulation in Northern Hemisphere and the Associated Arctic Sea Ice

FAN Ting-Ting "*, HUANG Fei', SU Jie'
(1. Physical Oceanography Laboratory, Ocean University of China, Qingdao 266100, China; 2. Polar Research Institute of
China. Shanghai 200136, China)

Abstract: Based on the monthly mean sea level pressure during the period 1979—2009, by employing the
Empirical Orthogonal Function (EOF) analysis, we pose a relatively objective quarterly, which highly a-
dapted to mid-high latitude in northern hemisphere. Based on this objective quarterly, it is found that the
seasonal march of the dominate mode of atmosphere circulation exhibits a typical Arctic Oscillation (AO)
pattern evolving with season, the strongest in winter and the weakest in summer, and its time series im—
ply a decadal change in around mid-1990s. Besides the 500 hPa zonal wave in four seasons, all show an
out-of-phase oscillation in high latitude and low latitude. In winter, the area of positive vorticity is larger
than its in summer, which implies positive vorticity of summer is much more polarward. We define the
top two mode of EOFs as the advantage modes of atmosphere circulation in northern hemisphere, by cal-
culating the lagged correlation coefficient between advantage modes and Arctic sea ice area, it is found
that the winter AO can influence summer sea ice, while DA can not only affect sea ice, but also can be in-
fluenced by sea ice, which means DA is becoming the dominate mode associated with Arctic sea ice.

Key words: objective quarterly; mid-high latitude; atmosphere circulation; seasonal march; advantage

mode; Arctic sea ice



