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Fig. 1 Schematic representation of the development of a cold vortex as shown by the height contours

(solid lines) and isotherms (dashed lines) on an isobaric surface in the middle tropospheret®
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Fig.2 Approximately west-east (above) and north-south cross section (a) through the center of
the vortex at 03:00 GCT 7 March 1948,and schematic representation in vertical cross section
of the field of motion above a rising cold dome (b)t*

(Heavy lines indicate the tropopause and the boundaries of the cold dome, the light lines are isolines
of wind speed normal to the cross section, thin dashed lines are isotherms ('C) at 5 C intervals and
the arrows show the direction of the supper-imposed transvers circulation resulting in the

indicated regions of horizontal convergence and divergence)
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Fig. 3 Schematic representation of development of an upper shear-line, as shown by contours

(solid lines) and isotherms (dashed lines) on an isobaric surface in the middle troposphere™
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Fig.4 Schematic representation in vertical cross section
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Fig. 6 The cross section of a meiyu case under
the cold vortex situation of China™®
(Dashed lines are isotherms in 5 C interval. Solid lines
are the contours of pesudo-equivalent potential
temperature in 5 K interval. Heavy lines indicate the
boundaries of front as well as tropopause. Thin straight

lines indicate the locations of sounding)
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Fig. 7 Schematic representation of general circulation for the association of the
[6]

cloud systems related to the westerly circulations and tropical circulation

(Solid lines represent the flow pattern of upper level. Dashed lines represent

the pressure pattern of sea level)
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Fig. 9 3-dimensional graph of moist jet stream of a heavy rainfall
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precipitation™>25 mm; 3-dimensional volume: saturation and condensation region)
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Fig. 10 Trajectories of moist air parcel
(represented by flying belts, east-to west view)
associated with the moist jet stream of a torrential

rainfall case of Heibei Province of 4 Aug 1996

based on the meso-scale modeling"'™
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ACADEMICAN XIE YIBINGS CONTRIBUTION OF THE ATMOSPHERIC
CIRCULATION SYSTEMS——A REVIEW

Chen Shoujun Tao Zuyu

Department o f Atmospheric Science, School of Physics, Peking University, Beijing 100871

Abstract

Academican Xie Yibing's main contribution of the atmospheric circulation systems is reviewed briefly.
Which include;

(1) The life cycle of the upper cut-off low over North America.

(2) The multi-layer structure of the upper front and jet stream over East Asia.

(3) The structure and evolution of rain-bearing systems (Meiyu front, South-west vortex, etc) over
China. The importance of the interaction between tropical and middle latitude disturbances in the heavy
rain fall.

(4) Formation of typhoon over Northwestern Pacific along the ITCZ/monsoon trough, and the low-
frequency variation of the southwest Indian monsoon.

(5) Theory of moist-baroclinic dynamics of the rain fall system and apply to weather forecasts.

(6) The theory of medium-rang variation of the general circulation.

Xie Yibing’s contribution gave us a better understanding of the atmospheric circulation systems and
improve the heavy rainfall forecasting over China.

Key words: Atmospheric general circulation system, Heavy rainfall, Typhoon formation, Low-fre-

quency variation, Moist-baroclinic dynamics.



