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Characteristics and Causes of a Mixed-Type Convective Weather

During the Formation and Development of a Jianghuai Cyclone in Spring

WU Tao XU Guanyu LI Shuangjun WEI Fan
Wuhan Central Meteorological Observatory, Wuhan 430074

Abstract: By using weather radar, upper-level and ground observations and NCEP 1°X 1° reanalysis data,
this paper analyzes the characteristics of mixed-type convective weather during the formation and develop-
ment of Jianghuai cyclone in spring, and the reasons why different types of convective weather occur and
intensify. The results show that there are differences in spatio-temporal distribution and convective charac-
teristics of different types of severe convective weather. The localized hail is mainly produced by discrete
convective line in the formation stage of cyclone, the banded short-time severe precipitation is produced by
TL/AS MCS which is located on herringbone convective line in the formation stage of cyclone and behind
the S-shaped convective line in the development stage of cyclone, and the large-scale gale is produced by TS
MCS on the S-shaped convective line in the development stage of Jianghuai cyclone. Jianghuai cyclone is
the result of the baroclinic development of the large-scale weather systems, convective activities enhance
the convergence of the low-level front, strengthening the formation and development of cyclone. The generation

of severe convective weather is closely related to the dynamic and thermodynamic field of Jianghuai cyclone.
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In the cyclone formation stage, the southwest vortex combined with the mountainous terrain provides the

environmental field conducive to the formation of hail in the southwest of Hubei Province. The warm shear

line in the cyclone formation stage and the cold shear line affected by the south branch trough in the cy-

clone development stage provide the environmental field conducive to the formation of storm train effect

which produces short-time severe precipitation. In the cyclone development stage, the cold shear line provides the

environmental field conducive to the formation of the rear inflow jet, which is the main factor of gale formation.

Key words: Jianghuai cyclone, mixed-type convective weather, mesoscale convective system (MCS)
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Fig.1 Spatial distribution of (a) gale, (b) short-time
heavy precipitation, (¢) hail every six hours
from 20:00 BT 8 to 20:00 BT 9 April 2019
and (d) the hourly rainfall evolution diagram
of No. Q8233 automatic weather station in southern
Henan from 21:00 BT 8 to 20:00 BT 9 April 2019
(*« ,+,—,0” in Fig. 1a represent gale location in
20:00—02.00 BT, 02:00—08:00 BT, 08:00—14.00 BT,
14:00—20:00 BT; time markers in Fig. 1b are same as
those in Fig. 1a, weather type is short-time severe
precipitation, and rectangle represents the region
with 24 h precipitation =100 mm; time markers in Fig. lc
are same as those in Fig. la, severe weather type is hail)
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Fig. 2 Evolution of radar composite reflectivity factor from 21:00 BT 8 to 16:00 BT 9 April 2019
(Triangles represent hail, circles represent short-time severe precipitation, barbs represent

strong wind; dashed lines in Figs. 2d, 2e represent convective line pattern; in Fig. 2¢ box represents

the area with the train effect, arrow presents the moving direction of convective line)
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Fig. 3 Vertical profile of radar reflectivity factor of
(a) hail storm along (29. 722°N, 109. 322°E) to
(29.440°N, 109. 761°E) at 21:00 BT 8 April
(The two red lines respectively represent the
height of 0°C, —20°C leveD); (b) short-term
severe precipitation along (31.799°N, 114. 863°E) to
(32.580°N, 116.398°E) at 05:00 BT 9 April;

(¢) bow-echo storm along (31.824°N, 119.113°E) to
(31.597°N, 120.722°E) at 12:00 BT 9 April 2019
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Fig. 4 (a) 500 hPa,(b) 700 hPa, (¢) 850 hPa, (d) 925 hPa synoptic chart at 20:00 BT 8 April 2019

(Brown isolines represent geopotential height with 4 dagpm interval, red isolines represent temperature

with 4 C interval, thick solid brown lines represent high trough, double thin lines represent shear line,

D represents southwest vortex and G represents high pressure in North China)
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Fig. 5 Surface map (a) at 20:00 BT 8 and (b) 08.:00 BT 9 April 2019

(Isolines represent sea level pressure with 2 hPa interval, D represents the Jianghuai cyclone,

G represents high pressure in North China, and line with arrows represent the surface airflow)
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