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Doppler Radar Echo Features of Three Downbursts

DIAO Xiuguang' ZHAO Zhendong® GAO Huijun' JIANG Peng'
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2 Taishan Meteorological Station of Shandong Province, Tai’an 271000

Abstract: Three downburst events in Shandong Province were analyzed with Doppler radar data from Ji-
nan, Xuzhou and Linyi. A severe storm with maximum reflectivity between 60— 70 dBz, and C-VIL be-
tween 41—76 kg * m™?, and cell-top above 10 km, developed in the northeast part of Shandong Province,
and produced downburst beyond 4 km across, accompanied by severe hails and heavy precipitation on 27
June 2009 (0627 storm). A severe storm with maximum reflectivity between 56 —64 dBz, and C-VIL be-
tween 26—51 kg + m™?, and cell-top above 8 km, developed in the north part of Shandong Province, and
produced downburst beyond 4 km across and hails on 25 July 2006 (0725 storm). A storm with maximum
reflectivity between 55—59 dBz, and C-VIL between 30—48 kg « m %, and cell-top above 10 km, devel-
oped in the south part of Shandong Province, and produced downburst as small as 2 km across on 8 July
2009 (0708 storm). The results show that the signatures of upright airflow in three storms were similar,
namely cyclonic rotation at mid-level, this air flow structure was conducive to the development and mainte-
nance of the severe storm. The downbursts have a pattern of pure diverging or a pattern of anti-cyclone di-
verging Doppler velocities at the surface layer. The dropping markedly of reflectivity factor core or cell top
can produce acceleration of downward tilt airflows at middle levels in the storms, this fact can be used to
issue downburst warnings. High values of 0—2 km and 0—6 km vertical wind shear, and high CAPE val-
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ues can produce severe downbursts. The peak average radial velocity above 28 m * s™' at low levels can
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lead to strong wind above 25 m » s~ ' on the ground.

Key words: downburst, cyclonic rotation at mid-level, descending of reflectivity core, descending of cell top
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Table 1 Environmental parameters of three downbursts
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Fig. 1 Jinan radar products on 25 July 2006
(a) composite reflectivity (CR) at 16:15 BT, (b) cell trends during 15:25—16:21 BT, (¢) 15:19,
(d) 15:44, (e) 15:56, (f) 16:08, (g) 16:21 BT, mean radial velocity on elevation 9. 9°,
(h) 15:50, (i) 15:56, (j) 16:02, (k) 16:08, (1) 16:21 BT, mean radial velocity on elevation 0. 5°
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Fig. 2 Xuzhou and Linyi radar products on 8 July 2009
(a) composite reflectivity at 15:42 BT, (b) cell trends during 15:05—18:00 BT, (¢) 15:18, (d) 15:36,

(e) 15:42 BT, mean radial velocity and storm relative velocity maps on elevation 3.4°, () 15:48,

(g) 15:54, (h) 16:00, (i) 16:06, (j) 16:12 BT, mean radial velocity and storm relative velocity

maps on elevation 2.4°, (k) 15:40, 15:46, (1) 16:04 BT, mean radial velocity on elevation 0. 5°
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Fig. 3 Jinan radar products on 27 June 2009
(a) composite reflectivity (CR) at 16:37 BT, (b) cell trends during 16:00—16.:59 BT,
(¢) 15:36, (d) 16:07, (e) 16:25, (f) 16:44, (g) 17:18 BT, mean radial velocity on elevation 2. 4°,
(h) 16:31, (i) 16:44, (j) 16:59, (k)17:12, (1)17.24 BT, mean radial velocity on elevation 0. 5°
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