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Case study on severe local convective storms triggered by
gust fronts, sea breeze fronts, and cold fronts

DIAO Xiuguang
(Shandong Meteorological Observatory, Jinan 250031, China)

Abstract Based on the observation data from CINRAD/SA radar combined with ground observation and
sounding data, 7 severe convective storms triggered by mesoscale convergence lines are analyzed. The
results are as follows. 1) Boundary layer convergence lines such as gust fronts, sea breeze fronts and cold
fronts are manifested as distinct narrow-band echoes on radar reflectivity products under certain
environmental conditions. Some of the mesoscale convergence lines cannot get any useful information from
radar reflectivity products, but can identify linear convergence zones of radial velocity for low-level radial
velocity. 2) The first convective thunderstorm principally appears about an hour after narrow-band echoes
or distinct radial convergence lines are identified by the radar. 3) For the gust front generated by dry-type
severe convective storms, its right side is usually the main area of triggering new convection cells, leading
to the rightward propagation of new storms. 4) For wet-type severe convective storms, the direction of new
convection cells triggered by the gust front tends to be opposite to the average moving direction of

thunderstorms, leading to the back-propagation of new storms. 5) The main area of triggering new
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convection cells lies where the sea breeze front is advancing rapidly inland, and the subsequent

thunderstorms have the characteristics of bilateral propagation. 6) The low-level linear radial velocity

convergence line in appropriate environmental conditions can trigger convection cells and the convective

storm moves slowly, which can cause local disastrous heavy rainfall events.
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Radar reflectivity factors (R19) at 0.5° elevation angle at 12:13 (a), 13:17 (b), 14:28 (f), and 14:57 (g) and
composite reflectivity products ( CR37) at 13:17 (c¢), 13:29 (d), and 14:04 (e) from Jinan radar & composite
reflectivity products (CR37) at 14:58 (h), 16:48 (i), and 17:31 (j) from Puyang radar on 14 July 2015
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Fig.2 Radar reflectivity factors (R19) at 0. 5° elevation angle at 10:32 (a), 12:37 (b), and 13:25 (¢) & composite reflectivity
products (CR37) at 14:36 (d), 15:12 (e), 15:30 (f), 15:48 (g), 16:36 (h), 18:05 (i), and 18:47 (j) from Jinan
radar on 26 July 2012
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Fig.3 Radar reflectivity factors (R19) at 0. 5° elevation angle at 12:32 (a),

13:39 (¢), and 14.:40 (d) & mean radial velocity

products (V27; convergence line in blue solid line) at 0.5° elevation angle at 12;32 (b) and 14:40 (e) & composite

reflectivity products (CR37) at 14.04 (f),

14.52 (g),

and 15:59 (h) from Yantai radar on 29 June 2009
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Fig.4 Radar reflectivity factors (R19) at 0.5° elevation angle at 10;11 (a), 10:47 (b), 12:04 (¢), 13:22 (e), and 1421 (f)
& composite reflectivity products (CR37) at 12:34 (d), 14.:45 (g), and 15:42 (h) & mean radial velocity products (V26;
convergence line in blue solid line) at 0.5° elevation angle at 12:04 (i) and 12:52 (j) from Yantai radar on 14 July 2014
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Fig.5 Radar reflectivity factors (R19) at 0. 5° elevation angle at 11:36 (a), 12:59 (b), 13.52 (d), 14:39 (e), 15:05 (f),
15:44 (g), 16:15 (h), and 16:50 (i) & mean radial velocity products ( V26; convergence line in blue solid line) at
0. 5° elevation angle at 12:59 (c¢) and 1615 (j) from Weifang radar on 30 July 2015
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Fig.6 Mean radial velocity (V26; convergence line in blue solid line) at 0.5° elevation angle at 15:30 (a), 15:54 (b), 16.37
(¢), and 17:19 (d) & radar reflectivity factors (R19) at 3.4° elevation angle at 16:43 (e) & composite reflectivity
products (CR37) at 17:31 (f) from Jinan radar on 2 July 2014
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Fig.7 Mean radial velocity (V26; convergence line in blue solid line) at 1.5° elevation angle at 14:03 (a), 14.56 (b), 15.59
(c¢) and 16:52 (d) & composite reflectivity products ( CR37) at 15:07 (e) and 16:46 (f) from Jinan radar on 21

June 2016
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