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Abstract: Using Enshi Doppler radar and MICAPS data, the radar product characteristics are conducted by
the comparative analysis between severe hail and short-time heavy rainfall occurring in the Enshi mountain
area during 2007 to 2008. On this basis, some radar nowcasting indicators of severe hail and short-time
heavy rainfall are found and chosen which are suitable for the Enshi mountain area: the thickness of the
negative temperature region echo == 7 km, CR strong central echo reflectivity == 55 dBz, strong echo gra-
dient == 15 dBz « km™', 45 dBz strong echo height == 7.5 km, VIL density > 3.2 g * m *, and VWP
shear means =>2. 3X 107 s~ ' are selected as nowcasting indicators of approaching severe hail; while the
strong central echo reflectivity, VIL density, 40 dBz strong echo height and wind profiler radar on the
VWP shear means (1.8—6.1 km) are 43.7 dBz, 1.1 g+ m *, 7.0 km and 1. 9X10 ° s ', the nowcasting
status of short-time heavy rainfall to the site and the surrounding areas is very appropriate. Finally, the se-
vere hail and short-time heavy rainfall events occurring in 2009 are adopted to test the performance of these
nowcasting indicators.
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Fig. 1 The hail sources and the areas pront to

short-time heavy rainfall in Enshi mountains
@ marks hail source; slant prone to

short-time heavy rainfall
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Table 1 Severe hail statistics in Enshi
area from 2007 to 2008

ST IR DKEL B4R/ mm R 1R ] Il K B A%

KA

20070414 22.5(19:06)  18:42—19:12 HIGILEBA LT BIHEH
20070503 25.0004:45)  04:27—05:15 HPEILIBAEHR EARLH
20080512 30.0(16:57)  16,09—17,52 MPELEBAAH HAES%H,
20080710 20.0(20:10)  20:10—21:10 [AGEBBA A FI S,
20080711 27.5(15:37)  15:31—15.55 fALEBALAT  RRE
20080727 20.0(13:30)  13:30—13:36 HTGRETRRE AL LR FI)I S5

20.0(16:27)  16:27—17.21 WPUFGHBAGH A%
20080728 20.0(16:11)  16:09—16:23 HARMMBA LK FFELH

R 2 2007—2008 £ B i G B3R BRI RS
Table 2 Short-time heavy rainfall statistics

in Enshi area from 2007 to 2008

[z S i [
/mm e h™! /BT

% Bl kA

20070524 57.2 03:00 PR A RdE B s SR
33.9 02:00 A O > 2 B 1
20070620 33.3 01:00 MY AL Bl
20070709 30. 8 17:00 ABME Bt
20080419 34.9 03:00 S A R 2 B Y
20080527 31.5 21:00 AEHIE Bt
33.8 2300 A¥EIE 5 06
20080704 44.6 7 H 4 H 21.00 mPUEg I AL B
49.7 7H 5 H 01:00 PR KAL) I
20080815 36. 1 05:00 SN A O > 2
41.6 07:00 MM mARIEES B
20080829 30. 0 02:00 mPE ) AR dLRe s B
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Table 3 Characteristics of severe hail parameters in Enshi from 2007 to 2008

G I 25 "S‘éj’;gjm , Ef*f f,l wme“ His as,/kem /kgvf’;ﬂ /glf"r’r’l 3
20070414 AR BP0k VIR RS O 60~68 20 10. 3 11 40~52 3.7~5.1
20070503 IR 1913 3 3, VA 55~65 15 9.4 10 43~55 3.4~4.2
20080512 AR e s, Bk . VIERE O 69~73 25 9.1 9 24~42 3.5~5.1
20080710 IR 181 h VO A 55~64 20 7 10 32~46 3.5~4.5
20080711  HedR HfA L gtk , TBSS, V KA 11 63~69 24 10 11 33~50 3.5~4.2
20080727 ok A, TBSS, V B R 0 57~65 21 9 11 33~50 3.6~5.6
20080728 BopR s, #fk . VIER O 63~66 23 7 10 27~38 3.5~3.8

R4 2007—2008 £F B 55 B 52 P K ST FFAE
Table 4 Characteristics of short-time heavy rainfall parameters in Enshi from 2007 to 2008
20070524 R N ik 38~148 8~11 9 8~18 1.0~1.6
20070620 FoH R 33~48 8~9 6 8§~13 1.0~1.4
20070709 HEE RN 33~51 8~9 7 6~13 0.8~1.4
20080419 EPIN 40~48 8~9 7 8~10 1.0~1.1
20080527 EPVN 38~55 6~11 7 8§~25 1.3~2.3
20080704 SR R 33~48 6~10 7 5~10 0.8~1.0
20080815 W VA 30~53 7~10 7 6~13 0.9~1.3
20080829 W TiE 30~48 6~10 7 6~10 0.8~1.3
= 3% sz nl 3 il
2.1 EHEETFHES B, NIEAR S 5 R R -7 i 6] mT DL B B Y VO A

Fi2 08 1. 2 15 4 B s o LA 5 KBS R R R 8 X O PR
R BRI R AT X . R 3 WL,
SRR 1 1 7 B R 28 (PPD SRAE . ;= A vk &
{140 [0 3 AT AR TR0 386 3 5l 0 R Fn Btk s ik R 3=, 43331
I T 5.5 Al 3 WL FEREA = AREUT LS (TBSS) X
HELT 1K, RAESRIKER A VRS O, AT
MV IR 3 R R AR A TR
XA FLAY b A AR E A R TR K O e vk

(W R e I B 5l 2 NI I 5 ) S B N O
w2008 4E 5 A 12 H R AEAEE BN — K HAEK
30 mm MUK E R, 16.57,0. 5°~6. 0°[5] 3% & I 44
BT TBSS.V AUME O 758 &2 2 km BRSPS
T M 45 dBz BRFFF|70 dBz, H B B3k 25 dBz -
km ™' (& 2);2008 4F 7 J 11 H A& A 76 K RUEE N 5
VKA b A% 15237 5 (5198 i) i 1 7 1ol A0 AR S A5 S 0 i
PV EURE LR R 2 km BRSSO 45 dB2
BRTFF] 69 dBz, HAR k24 dBz « km (& 3)., B



5 43

B

c

(O R D ) o O N W R 1 7

%

477

=]
Base Reflectivity
® 19) (a)
Range: 230 km
Resolution: 1.00 km
Date: 2008 05 12

Base Reflectivity

(R19)

Range: 230 km

Resolution: 1.00 km

Date: 2008 05 12
ime: 16:57:39

Base Reflectivity (b)
(R19) =
Range: 230 km
Resolution: 1.00 km
Date: 2008 05 12

ime: 16:57:3!

Base Reflectivity
(R19)

Range: 230 km
Resolution: 1.00 km
Date: 2008 D5 12
i

> 15

Az=125.54, Eng=3T.5km, H=5.3km, £ =5 @)

B2 200845 H 12 H 16.57 A[E/{H A &R H T &
(a) 0.5°;(b)1.5%; ()3.4°; (d)6.0°
Fig. 2 Radar reflectivity at 16:57 BT 12 May 2008, at elevations
(a) 0.5%, (b) 1.5%, (¢) 3.4°%, and (d) 6.0°
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Fig. 3 Radar reflectivity at 15:37 BT 11 July 2008, at elevations
(a) 0.5°, (b) 1.5°%, (¢) 3.4°%, and (d) 6.0°
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Table 5 The performance of the severe hail nowcasting indicators test results

o vK R H AR ET—H,

[ 3 epCs S BE [0 B E

Hys ap, Dy VWP )78

i /mm AL Ko /km /dBz /dBz « km ! /km /g em ? /s 1 B
20090321  22.5(18:30) 18:06—19:19 JlFE 7.0 67 24.0 10.2 3.3~5.2 2.4~3.7
22.5(19:55) 18:36-—20.56  F)iI| 7.8 70 26.0 9.5 3.3~4.9 2.4~3.7
32.5(01:24) 00:41—02:12 f8% 8.3 70 24.5 9.7 3.7~5.0 2.3~4.2 </
15.0(20:07) 18:36—19:25 A Tt 5. 8 61 20.0 8.5 3.0~4.1 2.4~3.7
17.5000:47)  00:17—01.05 - 6.8 66 14.5 9.2 3.8~4.6 2.3~4.2
15.0(01:18) 00:53—01:24 e 7.3 63 13.5 9.0 2.7~4.4 2.3~4.2
®6 ERBEARERFEHEREYR SE 5 8 7K XUBE v B 8 AR i XU v 3 2 Y 7K P
Table 6 Tests on the performance of the W) 3 B VAR A F) T XCEE 109 m o A0 A A1 4E 55 1A
short-time heavy rainfall nowcasting indicators Tt B A XUBR £k ok 1B X3 B AS . iy T Bt B A T
i/ "R/ 1/ N A/ > L\Ti'_‘ " N —~ 3
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S An 2B EE a8 B R, 0 KBRS ot B AR
20090512 33.2 11:00 By 43.7 1.1 7.3 3.2 N 2 B U W I R A I S DR R U R B
Joososzo M6 0O ME 438 L2 do.z 85 Y 6.1 kmAb i1~ JG 53 (No Data, ND) , 4 B i — fi%
56.6 1200 i 48.7 1.1 9.4 3.3 VEH6. 1 ke FLE56. 1 kendi 3 RO AR . 40 5T
20090629 53.9 13.00 8% 45.3 1.1 7.6 2.4 N N b F E E:J[: P N
20090630 31.2 00:00 ®E 42.6 0.9 6.5 3.3 X bE/\E S I i & A N W O N ) Sl R O = AT IR
20090712 40.1 01.:00 fi% 45.2 1.1 8.2 1.9 N 2.3 X10°° S—lui’%&l km%fﬁiﬁﬂ%jtm,ﬂﬁﬁ
20090829 39.3 15.00 J&F 44.4 1.0 9.0 1.7 X e ) . ., o
34.5 03:00 #)I| 44.4 1.1 85 3.3 DI AR AH K, AT OE 2.8 X 1077 ~ 3.7X10 7 s
20090920 32.9 06.00 g 44.0 1.3 8.0 3.5 N/ (A 42) 124 6.1 km /=5 B N W g XU, 028 (H %5 /)N
30.4 07:00 i F 44.1 1.1 8.2 2.3 N
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(a) 2008 4E 5 H 12 H 16:15—16:33; (b) 2008 4

7 H 28 H 15:22—15:40; (¢) 2007 4E 5 A 24 H
00:58—01:16; (d) 2007 4£ 6 H 20 H 00:41—00:59
Fig. 4 Variations of the radar wind profilers during
(a) 16:15—16:33 BT 12 May 2008, (b) 15:22—15:40
BT 28 July 2008, (c¢) 00:58—01:16 BT 24 May 2007,

and (d) 00:41—00:59 BT 20 June 2007
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Fig. 5 (a)The evolution trend of N7 storm
cell features in the 20090321 case;
(b) The evolution trend of radar features
in the 20090629 case
horizontal thick solid lines stand for the occurrence

time of the hail and short-time heavy rainfall
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