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A Study on the Seasons of General Atmospheric Circulation and
Their Abrupt Changes. Part II: Case Study of Particular Year

Zhang Banglin  and Zeng Qingcun
{fnstitute o f Atmospheric Physics, Chinese Academy o fSciences, Beijng 100029}

Abstract Based on the theory and method developed in the first part of this paper. the ECMWF du-
ta for particular year, 1981, are analyzed in order to study the devison of seasans of the general atmos.
pheric circulation and their abrupt changes. Especially the following aspects are discussed in detail in
the Asia—Western Pacific Ocean region. (1) It is shown that the summer pattern of atmospheric circula-
tion subtracted from the annual mean is opposite to the winter one, and those for the spring and au-
tumn are almost orthogonal to the winter one. (2) Both transitions are rather rapid from winter to
summer and from summer to next winter in the hemispheric scale circulation, but these transitions are
not abrupt. (3) In order to investigate the meridional propagation and difference of the seasonal transi-
tions, the R, {r) (the normalized correlation of the pattern for time ¢ to the typical winter pattern) is
calculated for every zonal band divided by latitudual eycle. It is shown that the seasonal transitions in
most bands are abrupt, and that the earlier spring season comes and the later autumn comes in the low-
er latitude, (4) The R, (1) is calculated for every meridional band in the Northern Hemisphere, and it is
shown that the abrupt scasonal changes occur in all altitudes of the troposphere and lower stratosphere
from Asia to the western Pacific Ocean regions, which is characterized by the Asian monsoon. (3) R, (1)
is also calculated for every large scale region with 20° x 10° in the latitude and longitude, which shows
the very abrupt transition of seasons in the Asian monsoon region, and also shows the 4-dimensional
structure of seasonal transitions.

Key words atmospheric circulation season seasonal variation  abrupt seasonal transition



