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Abstract: Based on the CIND3830-CC weather radar data and surface observational data in Puer City, this
study reports the statistical characteristics of 27 times of three-body scatter Spike (TBSS) in C-band
weather radar from 2004—2013, the corresponding relation between hails shooting on the ground and TB-
SS as well as the application of TBSS in hailstorm warning. The results are as follows: (1) The reflectivity
range of TBSS echo is 55. 0—68. 4 dBz, and 70% TBSS appears when reflectivity factor is = 60 dBz. (2)
TBSS maintaining time is 10—79 min, and 63% is above 20 min. (3) TBSS usually happens in the height
of 4.0—9.5 km, and the minimum/maximum height is 2. 6 km/11. 4 km. (4) TBSSis 5.6—22.4 km in
length, and 1.5—14. 6 km in width. The width of TBSS is proportional to the area of echo (at least 60
dBz) along the radially lateral direction, but the length does not have clear correspondence with the reflec-
tivity factor. (5) Hailstorm weather happens in the case of 59% echoes with the occurrence of TBSS. The
severe hail appears in 11% of the radar echo. (6) Hailstorm forecasting time by TBSS is 5—100 min in ad-
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vance, 34.5 min on average when TBSS and hailstorm appear together. (7) When TBSS and hailstorm

both happen, the width of TBSS is proportional to the size or density of hailstorm. Furthermore, the rea-

son that TBSS appears but hailstorm does not come down simultaneously is discussed, and the forecasting

hailstorm methods, with the accuracy of 89% and 94% respectively, are also found out by using TBSS

combining Dy and 45 dBz strong echo height or TBSS combining echo breadth and 45 dBz strong echo

height (Critical Success Index are 0. 89 and 0. 94).
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Table 1 Characteristics of the TBSS (including date, time, maximum CR, echo width, length,
width, range, elevation, Dy, , and hail) in Puer from 2004 to 2013
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Fig. 2 The TBSS signatures of basic reflectivity (a—g, R) and radial velocity (a, —g,, V)

at different elevations at 19:21 BT 20 March 2005

(a, a;) 0.5% (b, by) 1.5°%, (c, c) 2.4%, (d, di) 3.4°, (e, e) 4.3°, (f, f1) 5.3°, (g, g1) 6.7°
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at different elevations at 18:59 BT 20 March 2005
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2.4 |0
18.7 |10
14.9 g3
11.2 120
7.5 25
3.7 30
0.7 35
—0.7 | |40
-3.7 | |45
-7.5 |50
—11.2 §455
—14.9 Mo
~18.7 | g5
-22.4 29

m-s'§WdBz

4 TBSS £ CR H i & L 25
(a)2005 4 3 4 20 H 19:21, (b)20074E 4 H 7 H 17.07, (c)2008 44 A 14 H 19:54,
(d)2009 4F 4 H 11 H 16:37, (e)2008 4 2 A 28 H 15:29, (£)2007 4= 4 A 10 H 15:19,
(g)2008 4£ 4 H 14 H 17.38, (h)20104-5 A 9 H 15:19
Fig. 4 The patterns of TBSS in CR
(a) 19:21 BT 20 March 2005, (b) 17:07 BT 7 April 2007, (c¢) 19:54 BT 14 April 2008,
(d) 16:37 BT 11 April 2009, (e) 15:29 BT 28 February 2008, (f) 15:19 BT 10 April 2007,
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F) 30 kg « m * [y B [E] A 90 FEAR /N (B Sep A E
5¢;)0 (3) VIL BRI B S . HAbA WU T 3.0
g e m AHGEREE E A 1~2 AR E] CETD

GE it I 5 B K NI RS 8 2=30 mm) AR XU
D &3« B W0 IR 8 265 35009 5% B K A1 (2006 4F 7
H 27 HBEK I Dyl 3.2 g+ m 2009 4F 3
H 31 H Dy} 3.9 g mig)@i%ﬂ(% DVILﬂ‘JﬁE:F’
UL BRRE £ T B R RUANE i 2 iR R
A s K Dy KT 1.7 g e m

R, AT ] TBSS H#AE A Dy, i A 32 590 F0 902
VKB 2 B TBSS. Dy =>3.0 g » m °, Hys g, =
7.5 km By 0] PR R K A VKR B B, T AR o B
89 0 GZUERA W Gt LEF XA TBSS RRAE (1 213
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Bl5 2009 4F 4 H 11 H 16:32—16:53 CR(a~e) K Hx B iy 8] % T35 (ay ~ ey o ET) M VIL (2, ~e)
(a, a;» a,016:32 BT, (b, by, b,)16:37,(cs ¢;» ¢,)16:43,(d, d;, d,)16:48,(e, e, €)16:53
Fig.5 Temporal characteristics of CR (a—e) and its ET (a; —e;) and VIL (a, —e;) from 16:32 to 16:53 BT 11 April 2009
(a, a;» a,)16:32 BT, (b, by, b;)16:37.(cs ¢;» ¢2)16:43.,(d, dy» d;)16:48,(es €15 €)16:53

B /km

[5130 8

I % 5 g/ km)

Bl 6 A TBSS Y [l i Y FE A S o 22 3 | #) i (RHD
(a)2004 4 4 F 14 H 17:32 By RHI, (b)2004 4 4 A 14 H 19:58 iy RHI, (¢)2009 4 4 A 10 H 16:56 ) RHI,
(2009 4F 4 H 11 H 16:37 B RHI,(e)2010 45 A 9 H 15:19 ) RHI, (2008 4 4 A 14 H 17:38 A¥ RHI,
(g)2010 4 4 A 16 H 17.54 1y RHI, (h)2005 4 3 A 20 H 19:21 ) RHI
Fig. 6 The vertical profiles of hailstorms with TBSS
(a) 17:32 BT on 14 April 2004, (b) 19:58 BT 14 April 2004, (¢) 16:56 BT 10 April 2009,
(d) 16:37 BT 11 April 2009, (e) 15:19 BT 9 May 2010, (f) 17.38 BT 14 April 2008,
(g) 17.54 BT 16 April 2010, (h) 19.:21 BT 20 March 2005
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