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Application Study of ‘V” Notch Used in C Band Doppler Radar
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Abstract: Based on the statistical analysis of the CIND3830-CC CINRAD data and surface observation data,
the statistical characteristics of ‘V’ notch and the relationship between the ‘V’ notch and surface hail
event at Pu’er observation during 2004 — 2013 are analyzed. The application of ‘V’ notch for hail early
warning and the influence of ‘V’ notch for short-term forecast are discussed as well. The results show
that: (1) The best observation elevation ranges of the ‘V’ notch are from 0.5 to 2. 4 degree elevation
while the height that the ‘V’ notch occurs ranges from 2.1 to 6.5 km. (2) The ‘V’ notch can be divided
into two types, the first one is at the radial back of massive echo cell while the second one is located in the
radial back of schistose or massive echo multi-cells. (3) The composition reflectivity of type [ *V’ notch
ranges from 50 to 66 dBz, generally equal or greater than 55 dBz, with a hail occurrence probability of
69%. (4) The composite reflectivity of type I ‘V’ notch ranges from 47 to 64 dBz, generally around 50
to 55 dBz, with a hail occurrence probability of 29%. (5) Hail event can be forecasted when the ‘V’ notch
is observed and H; g5,==7. 5 km, CR==55 dBz with the rate of accuracy up to 100%. The early warning for
‘V’ notch is 5—102 min early. In addition, the identification method for hail echo in V"’ notch is studied.
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The *V’ notch in basic reflectivity at 18:10 BT 4 May 2013 (a) and 17:39 BT 28 March 2010 (b)
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Table 1 Date, time, max CR of echo, altitude range, distance from the center of radar,
elevation and the hail feature for type I ‘V’ notch
HI/ 4 0 H ] fi) CR/dBz = /km IE 35 UL B B/ km sa/° HKE
2004, 04. 14 17.32—17.44 56 2.5~5.4 45~50 0.5~3.4 H
2004.04. 14 17.56—18:14 58 2.5~6.5 51~65 0.5~4.3 Fel
2004. 04. 15 17.:39—18:00 60 2.4~4.1 41~63 0.5~2.4 H
2005. 03. 21 14.26—14.57 65 2.2~3.8 15~53 0.5~2.4 A
2007.04.07 21:35—21:46 66 2.4~5.0 48~48 0.5~3.4 H
2008. 04. 14 18:25-—18:57 56 3.6~5.4 93~107 0.5~2.4 fH
2008.04. 14 19:54—20:15 55 3.1~4.9 92~94 0.5~2.4 Jo
2009. 03. 31 18:54—19:42 61 2.7~5.2 60~75 0.5~2.4 el
2009. 03. 31 19:47—20:18 57 2.7~5.8 59~94 0.5~2.4 H
2010. 03. 28 00:26—00:40 50 2.4~4.1 45~52 0.5~2.4 g
2010.03. 28 01:13—01.37 55 2.2~3.2 30~33 0.5~3.4 Jc
2010.03. 28 17.27—17.51 55 2.1~2.8 20~27 0.5~2.4 ¥
2010.04. 23 21:22—21.32 55 2.9~5.5 75~80 0.5~2.4 7
2013.04. 15 15:13-—15:25 60 2.1~2.7 20~24 0.5~2.4 el
2013.05. 04 17.50—18:20 61 2.3~3.3 31~35 0.5~2.4 A
2013. 05. 04 17.03—17:15 57 3.1~5.7 65~67 0.5~2.4 H

Bl 2 2014 4F 4 14 H 17:56 7£ 0. 5° M A 1 A AR S A 3 ()
SR B 4 Ze e HH T (b)
Fig. 2 Basic reflectivity (a) and vertical section of basic reflectivity (b)

in the 0.5° elevation on at 17:56 BT 14 April 2014



70 A

% 942 %

B—2K VR O R R IR AL 0°~90° Z ]
P13 K, 81%,90°~180°Z ] (2007 4E 4 A 7 H
21:35),180°~270°Z [A] (2013 4= 5 H 4 H 18:05) .
270°~360°2Z A (2013 4E 5 A 4 H 17:. 0 &£ ¥ 1
W(FME) ., NF T AHL0~30 km Z A 4 KV
1,31 ~60 km Z[A] B 8 ¥k ,61~90 km Z |f]
L2 K,91~120 km Z[A] 113 2 K, 121 ~150 km

Z IR AR E] VR
2.2 FEIRVEROATERH LHGEITHE

BTV ORIE T L B 17 kL VOB B X
A BROER 58 [0 957 PR 1t KA & BT R (CR) g 47~
64 dBz, ¥ 50~55 dBz VA 1 & V E L 1T %7 Ry

B[] 35 O 58 B R T 60 dB2z(2007 4 4 A 10 A 15
05—15:40),V Bk 0 H P8 46 85 35 35 a0 32~102
km Z [f],

TRV RIE A MRS S RV OA
SO BV R O T 5 —2KV
LN RESSE: Sl

B8V RIBR OEE A JT A M 0°~90° Z ] th
PLO WK, 53%,90°~180°Z A Y B 1 ¥k, 180° ~
270°Z 1] 6 X .270°~360°Z [l 3 1 K. MK 2 7]
H1,0~30 km Z 8] AU 2] VRIS, 31 ~60 km
ZIEH B 8 ¥, 61~90 km Z Al B 7 ¥k, 91 ~
120 km Z[A] B 2 . 121~150 km 22 ] A WL i) 5]
VAR,

®2 FTEVERAOHABH.MHE.EEEKCREEER.EFXHFOESMAFLEREEEE

Table 2 Date, time, max CR of echo, altitude range, distance from the center

of the radar, elevation and the hail feature for type T ‘V’ notch

H/4£ 0 \H P i) CR/dBz 7/ km B A O B R km s/ A UK
2006. 07. 29 20:37—20:57 50 2.4~3.8 45~47 0.5~2.4 ¥
2007. 04. 08 19:03—19:13 50 2.8~5.0 68~72 0.5~2.4 ¥
2007.04. 10 15:05—15:40 64 2.9~5.3 75~76 0.5~2.4 H
2008. 04. 18 17:07—17:32 50 2.3~4.0 32~35 0.5~3.4 I
2008. 04. 18 17:18—17:53 50 2.8~5.4 62~64 0.5~2.4 J
2008. 06. 24 17:31—18:01 52 2.8~5.4 64~66 0.5~2.4 ¥
2009. 03. 31 19:53—20:08 55 2.7~5.2 60~75 0.5~2.4 H
2009. 03. 31 20:24—20:36 55 3.3~5.3 94~102 0.5~1.5 H
2009. 04, 12 17:22—17:32 55 2.6~4.3 58~59 0.5~2.4 H
2010. 03. 28 16:50—17:15 49 3.1~6.1 86~90 0.5~2.4 ¥
2010. 03. 28 19:24—19:44 50 2.9~5.2 64~65 0.5~2.4 I
2010. 04. 18 17:17—17:47 55 2.6~4.6 60~62 0.5~2.4 J
2010. 04. 18 17:33—17:53 48 2.6~4.6 45~47 0.5~2.4 ¥
2010. 04. 24 18:12—18:32 50 3.2~6.1 90~91 0.5~2.4 Tc
2010. 04. 24 18:17—18:37 50 2.4~3.8 45~46 0.5~2.4 pn
2012.08. 07 20:38—20:53 47 3.4~5.2 95~97 0.5~1.5 J
2013.04. 15 15:36—15:46 57 2.4~4.2 45~149 0.5~2.4 H
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Fig. 3 The basic reflectivity (a) and vertical section of basic reflectivity (b)
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