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Fig.3 The plots between streamfunction and absolute vorticity
(a. for observed, and b. for free mode) for 19 July 1998
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Abstract

Aimed at stud of atmospheric free mode and blocking high, firstly, the relationships betw een blockings and
China summ er rainfall are clarified, and the 500 hPa height in the summer of 1998 are detailed analysed. T hen,
using 21— wave rhomboidal truncation spectral model procedure, it is searched for steady solutions to the invis-
cid, unforced barotrpic vorticity equation, which are called free solutions or free modes. T hese free solutions are
extremely similar to the planetary scale structure of observed flows. Thirdly, the characteristics of atmospheric
free modes are particularly discussed. Finally, by virtue of atmospheric free modes, we diagnose observed atme-
spheric circulation and put stress on analyzing the anomalous circulation during the summer of 1998, and the
Normal- mode instability analysis is performed to examine observed stability of free modes and blocking. The
results show the follow ing:

(1) The mid- high latitudes blocking has a close relationship with China summer rainfall, and the atme-
sphere underwent three times blocking anomaly in the summer of 1998.

(2) Each observed flow is corresponding to a free mode, and the scatter field between observed free mode
streamfunction and the corresponding absolute vorticity (also called plots) reflects their subsection— linear even
nonlinear relationship. T he plots for observed stream flow lay out the linear relationship in different slope be-
tw een streamfunction and the corresponding absolute vorticity, but the scatters are relatively emanative.

(3) Observed atmospheric free modes show most characteristics of atmospheric circulation in large scale,
w hile neglect the mesoscale and microscale vortex.

(4) During the summer of 1998, the observed atmospheric free modes show prominence to important char
acteristic of atmospheric circulation, such as cross— equatorial flow, zonal flow, blocking, subtropical high and
boundary effects in polar regions, especially for blocking in mid— high latitudes.

(5) Zonal flow and blocking anomaly can be identified through free modes and examine the stability of
blocking by means of stability of free modes. All the observed free modes are locally unstable and durative, and
the e— folding times of the four fastest growing modes last one week at least. The existence of these unstable
modes maintains the blocking in middle to late of June 1998.
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