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TBSS as Large-Hail Indicator in Jiangxi Province

GUO Yan

Jiangxi Provincial Meteorological Observatory, Nanchang 330046

Abstract; The 2002— 2007 radar data and observations from Jiangxi were examined statistically to deter-
mine the correspondence between surface hail and the three-body scatter spike (TBSS). We have discussed
its operational use as a large hail (Z=19 mm) warning criterion in Jiangxi. The result indicated that TBSS
as large hail indicator is of very good application significance. The probability of detection (POD) using
the TBSS is 0. 818. The false alarm ratio (FAR) is 0. 182 for large hail. And the critical success index
(CSI) is 0.692. As in the previous studies, the TBSS is an echo region aligned radially downrange from an
intense reflectivity core and is usually characterized by low reflectivity and near-zero or weak inbound ve-
locities. Spectrum widths are very broad and often noise-like. It is found almost exclusively aloft in the
mid-levels (4—9 km) and then to descend with hail descent. A distinct advantage of the TBSS as a warn-
ing criterion is a lead-time of up to 77 minutes. The TBSS has various appearances and occurs at different
elevation with the distance changing. In brief, the TBSS is an effective large hail criterion.
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Fig.1 Schematic of the radar signal path
responsible for the three-body scatter spike
(or flare echo). The dark shading near
point C represents the 60 dBz core
responsible for producing the artifact

(from Wilson and Reum, 1988)
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Table 2 Characteristics of the TBSS storms based on Doppler radar data

K S . TBSS
Storm 1D I/ min —
Wi KB AR/ mm G /km 3R/ dBz i i) s/ i B /km
1 20020407x] 100 73 21:36—21:42 2.4~1.5  4.4~3.0
2 200204071z 80~100 72 22,24—22,30 2.4~1.5  4.7~3.0
3 20020407yc 17:16—17:29 19 180 70 0 17.16 1.5 6.8
4 20020407 zs 21.03 24 100 72 77 19:46—20:04 2.4~1.5  4.3~3.0
5 20030412sr 15.00—15:21 20 120~150 79 29 14:31—15:01 3.4~1.5  8.5~5.5
6 20040411cr 18:40—19,00 60~100  90~100 73 54 17:46—19,18 3.4~2.4  6.4~4.8
7 20040722zx 15:28—15,34 20 150 61 8 15:20 2.4 7.7
8 20050504fc 17:16—17:18 23 45 75 0 17:17—17:23 9.9~6.6  8.0~4.7
9 200505161t 16:17—16:19 25 10~20 75 " 15:48—16:00 14.6~2.4  8.9~4.0
10~20 76 16,24 14.6 4.1
10 20060411ja 15.25—15,48 40 20~40 71 66 14:19—14:54 6.6~1.5  5.0~1.0
11 20060610nc 15:46—15:57 23 20 72 8 15:38—15:44  14.6 5.5
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Fig. 2 The TBSS signatures on different Doppler radar products

The base reflectivity (a), base velocity (b) and base spectrum width (¢) products on 16 May 2005 at the elevation of 14. 6°,

The base reflectivity (d), base velocity (e) and base spectrum width (f) products on 4 May 2005 at the elevation of 6. 0°
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Fig. 3 Different TBSS features on Doppler radar
(a) Yichun (elevation 1.5%), (b) Shanggao (2.4%), (¢) Xiajiang (2. 4°) and (d) Fuzhou (1.5°) TBSSs on 7 April 2002 and the TBSSs
on (e) 12 April 2003 (2.4, (f) 11 April 2004 (3.4%), (g) 22 July 2004 (2.4%), (h) 10 June 2006 (14.6°, within the white circle)
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Fig. 4 Hailstorms with and without TBSSs
(a) TBSS on 11 April 2004 (3.4°), (b) TBSS on 22 July 2004 (2.4%), (¢) hailstorm on 30 April 2005
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Fig.5 Reflectivity products of the Ji’an 11 April 2006 hailstorm on different radars

(a) Reflectivity on Nanchang radar, and (b) reflectivity on Ji’an radar
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