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PRIMARY STUDY OF THE NONLINEAR MECHANISM ABOUT
THE FORMATION OF BLOCKING HIGH

Zheng Zuguang Li Xiuling Liu lihong Wu Hong

( China Meteorological Administration Training Center, Beijing 100081)
Abstract

Blocking situation in Eurasia is a characteristic circulation of atmosphere, and its formation is a typical
catastrophic phenomenon of circulation under the background With that the circulation meridionality grows
strongly over Eurasia even to the Northern Hemisphere, and the circulation pattern frans formed from zonal
through meridional, and then to blocking in turn.

In this paper, the nonlinear theory and method are used to study this catastrophe and investigate the mech
anism of blocking high. The main ideas are that:

(1) The formation of blocking high links with the fluctuation and oscillation of circulation mechanism of the
atmosphere system, so as to examine the evolvement of the system state, and the effect of the order of truncated
spectrum and heating up distributing.

(2) The formation of blocking high links with the atmosphere system’ s circulation changing from meridion
al to blocking pattern, so as to examine the evolvement of circulation, and the effect of the order of truncated
spectrum and heating up distributing. The two aspects mentioned above are combined to comprehend the mecha
nism for formation of blocking high.

T he new research is explored:

(1) Synoptic wave is add to the model ( Lorenz, 1963) in which baroclinic atmosphere ultra— long wave
and zonal flow interact, so a new model which contains ultra— long wave, zonal flow and synoptic wave is set
up, and it is closed to the actual atmosphere.

(2) By comparing and analyzing the spectral form of 14 variables which are already made with the new one
of 22 variables that are set up by us, we examined the effect of order of truncated spectrum to system.

(3) Considering the actual distributing of two oceans and two continents in the Northern Hemisphere, we
chang the zonal homogeneous thermal field to zonal mhomogeneous thermal field containing two heat sources and
two cold sources, for examining the effect of heating up distribution changing to system.

(4) Figures among phase trajectory, stream function and Poincar section map are used to analyze flow sys
tem and circulation patterns, to analyze their transition one another simultaneously, thereby we discussed the
formation of blocking situation by an example.

T he main results are as follows:

(1) The interactions between ultra— long wave, long wave and zonal flow are counted in a quasi—
geostrophic baroclinic atmospheric system with conditions of nonlinear, thermal force and friction dissipation. It
is more closer to actual atmosphere if compare with results get from interaction of ultra— long ware and zonal
flow only.

(2) The heating parameter 0; of two waves pattern(two oceans heating and two continents cooling in w in-

ter) is used for considering of actual zonal inhomogencous heating distribution in Northern Hemisphere in stead of
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original zonal homogeneous heating Parasueter 03 . The results have shown that the changes in heating field will
lead to significant changes of system status and circulation patterns distribution along external parameters field.
(3) Forcing by zonal homogeneous and in homogoneous heating, the formation of all blocking highs closely
linked to oscillating status of atmosphric cirecunlation(NV— V). Some problems were listed in the paper for fur
ther discussion, such as the gaps of physical process with original partial differential equations; how to add the ef
fects of topographic forsing; the unreasonable expression of rectangle passage for flow of annular passage etc.

Key words: Dynamical system, Thermal force, Friction dissipation, Blocking high pressure.



