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Several Kinds of Regional Rainstorm Radar Echo Models
ZHANG Jiaguo WANG Jue HUANG Zhiyong ZHOU Jinlian WANG Rengiao
Wuhan Central Meteorological Observatory, Wuhan 430074

Abstract: Rainstorm processes in Hubei Province from years 2007 to 2008 are selected to study the charac-
teristics of the radar echoes. First, thirty-two regional rainstorm processes are determined according to the
rainfall data analysis. Then, by analyzing the Doppler radar reflectivity echo shapes, structures and so on,
the four kinds of regional rainstorm radar echo models in Hubei Province are induced. Moreover, the rain-
storm region and the major impact system’s synoptic characteristics of each kind of rainstorm echo are
comparatively analyzed. The results show that, the four kinds of regional rainstorm radar echo models are
the comma-shaped, the whirl-shaped, the complex vortex-belt shaped and the band-shaped, and they are
closely related to the meso-a-scale cyclone wave disturbance on the front surface, the development of the
low vortex systems in eastern Sichuan Province, the combination of the Meiyu-front and the low vortex
system, and the formation of quasi-stationary front shear line on the cyclone waves, etc.
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Fig. 1 The overlaying charts of the radar reflectivity and synoptic chart (925 or 850 hPa)
for (a) the comma-shaped rainstorm echo, (b) the whirl-shaped rainstorm echo, (c¢) the
complex vortex-belt shaped rainstorm echo, and (d) the band-shaped rainstorm echo
The blue line is the cold front shear and the red line is the warm front shear. The red arrow
shows the maximum wind speed axis and the brown line shows the trough at 500 hPa. The red
circle is the rainstorm area and the rectangular frame shows the range of radar mosaic
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Fig. 2 The evolution of the comma-shaped
rainstorm echo at (a) development phase, (b)
maturity phase, and (c¢) weakening phase
The A—B is the band-shaped convective echo and
the D shows the vortex center. The blue line shows
the cold front and the red line shows the warm
front. The red arrow shows the cold air invading
and the red ellipse dashed shows the rainstorm
center (The following is the same)
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Fig. 3 The evolution of the whirl-shaped
rainstorm echo at (a) development phase,
(b) maturity phase, and (¢) weakening phase
The black dashed shows the whirl echo
band and the D shows the vortex center.
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Fig. 4 The evolution of the complex vortex-belt
shaped rainstorm echo at (a) development phase,
(b) maturity phase, and (¢) weakening phase
The black dashed lines show the whirl echo band.
D shows the vortex center and A— B shows

the band-shaped echo near the shear
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Fig.5 The shape and motion of the

band-shaped rainstorm echo
A—B is the band-shaped echo near the cold front,

and the arrow shows the moving direction of echo
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