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Abstract Based on the NCEP/NCAR reanalysis dataset of sea level pressure and winds for the period 1948-2013,
temporal and spatial distribution and period and lifespan characteristics of wintertime extra-tropical anticyclone activity in
the Northern Hemisphere were presented in this study using objective identification method and tracking algorithm. The
results show that the wintertime extra-tropical anticyclones in the Northern Hemisphere are active mainly in the Northeast
Pacific, the North Atlantic, the eastern Rocky Mountains and eastern United States, Europe, and Central and East Asia.
The genesis regions of anticyclones in the Pacific and the Atlantic are dispersed. Most anticyclones originally form in the

western part of the ocean, become mature in the middle and eastern parts of the ocean, and decay in the eastern part of the

BIEEE  2016-03-04; MEFILER AL 2016-06-15
TEFEIN W, 1989 A, 2o, MEstA, FENFERFIUEZRML 7T, E-mail: 906098912@qq.com

BIEE
BRI E

K, E-mail: zhi@nuist.edu.cn
[ 5 T A ERUFTT R R R (973 #H%ID Wi H 2012CB955200, VT 344 WF90 A4 7268 LA H KYLX 0833

Funded by National Basic Research Program of China (973 Program, Grant 2012CB955200), the Priority Academic Program Development (PAPD) of

Jiangsu Higher Education Institutions, and the Innovation Plan for College Graduates of Jiangsu Province (Grant KYLX_0833)



3 19
No. 3

[R5 R AT I ORI B 4 A
TIAN Xiao et al. Statistical Characteristics of Wintertime Extra-Tropical Anticyclone Activity in the Northern Hemisphere

323

ocean and western coasts of the continents. The difference in the region of lysis of anticyclone between the Pacific and the
Atlantic Ocean is that, the large value area of lysis is a belt extending from the middle of the Atlantic to the western coast
of Europe in the Atlantic along the southwest-northeast direction, while in the Pacific Ocean the two large value areas of
lysis are distributed separately. Over the continent, anticyclones mostly occur in the high latitudes and polar regions, and
move eastward or southeastward. It is found that the frequency and intensity, and the mean latitude and latitudinal range
of the moving trajectories of anticyclones have different interannual and interdecadal variabilities in different regions. The
occurrence frequency of anticyclones shows a significant period of 2—3 years in most part of the Northern Hemisphere,
and a significant period of 16—18 years in Eurasia. As the anticyclone intensity increases, its trajectory becomes further
northward in all regions except Eurasia. In North America, the stronger the anticyclone is, the greater the mean latitudinal
range will be. On the contrary, the anticyclone intensification is often accompanied with a smaller latitudinal range in

Eurasia. The occurrence frequency of anticyclones decreases rapidly with longer lifespan, and less than 10% of the total

anticyclones can last for more than one week.
Keywords
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Fig. 1 Distributions of annual occurrence frequency of anticyclonic centers (anticyclone frequency in 2.5°X2.5° area) in the Northern Hemisphere during the

winter of 1961-2013
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Fig. 7 Same as Fig. 4, but for the latitudinal range defined by the difference between maximum and minimum latitudes reached along the tracks
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Table 1 Linear temporal correlation coefficients between frequency, mean pressure, mean latitude, and latitudinal range of winter

anticyclones that have a life time of at least three days in Eurasia, North America, the Atlantic, and the Pacific during 1948-2013
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Fig. 8 Power spectrum analysis of the Morlet wavelet transform for occurrence frequency of anticyclones in (a) Eurasia, (b) North America, (c) the Atlantic,
and (d) the Pacific during 1948—2013. Black contours encompass the wavelet power spectra that are statistically significant at the 90% confidence level. The

cross-hatched region is the cone of influence
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Fig. 9 Occurrence frequencies of anticyclones as a function of their lifespans in (a) Eurasia, (b) North America, (c) the Atlantic, and (d) the Pacific
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