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Abstract

paper comparatively analyzed the convective cloud echo evolution characteristics of the artillery and rocket tools, through the mathematical sta-

In order to analyze the radar echo evolution characteristics of convective clouds with hail suppression in different working tools, this

tistics method, under the premise of analysis of the occurrence and development of hail in Yunnan Province in recent years based on CINRAD
data. The operation index of different hail suppression tools was obtained through analysis of echo intensity, 45 dBz echo height, echo top as
their corresponding relationship between higher and various indicators by mathematical statistics. The research provides certain ideas on the op-

eration schemes of different working tools.
Key words

ZHRASELEA T — KB ZR R WSS K
R G SO R A R A — KRR K
E KGR RIEWTE R § R R ERR 15% /4
AN KBS R R — H R R E A, 7Y
A LXK RS TR 7 A BT SR M Rt e 2 57 R
4% 2 YR R KA PRI T S B A 7 A T X L
SIHT 5 8% DRARAED A0 BT (R B8 [ 9 T5 725 388 [ v
0 FEE LA T LA K B 4 T R i B BT A i
kAT — PR R R AT B BRI . SRV
T LB IR KA A2 BT, ) 22 007 T = R kS
(RS2 AR 5 s R AR B T IR R AE 2 R
(19 b B S TROERAIE 5 322 25 X6 Lo 4B T U P L vk A
i I 38R K PR A R 2 B T 38 LR s R L
285 YR G I K A B 4 T SR T T 4G b s BEES
2L %6 2004—2009 AFEVE I P U4 4L 1 N RS
SRR R 2 B 7 K R R A HEAT B0 0T, OF i — 4
ST R DR 1 TR U 5 i 2 A AR T HE IR
W BRI A TS b, AT 75, 25 FE vk R B &
A T LR R AN BIRITSY S e TR T 45 07 T, (N T B
BNV ISR T BRI SEAH NI o

TSN TR )2 0 K5 R 2 Rl
VEb T B s ELAT AR AL A WU T2, 1H 5 4 By
B S AR AL AR & s KT B S E T 5 2
U BRI, (A7 B0 AN R B i 2 i

HEWME =dAAH+% & L5 A (2015FB166) ;=@ 4 A mE 5
7 B (RY201601) ,

RN (1990—) , B, Ed AL BB TRIF, AFALY
oty R AR % TAE

2019-02-20;f&EIHE] 2019-02-28

EEEN
WimBH

Radar echo;Operation index ; Artificial hail suppression; Evolution characteristics ; Convective cloud

FEXF AN TR RT3 2 28 (8 AN [ 1) Bl A A ol T2 DA ) de i
BIES AR, 2 S e BT 55 MR, 28 W AE S BT ks
Kb R R Y LS AR AL 5T ) 2R L, Sei T R EE
DX (B Y g R ) LA N TR R %Ok, R
FHAZRGETTH b 05  WF AN TRI ARl T2 7 [l 9 3 A 3k
FESR I o SRR (AR 22 57
1 HFELHER

2013—2016 4F- 2 p e rproi X ( R IH BB I il R 08%8) A
TBiEAMI T 526 4~ (2013 4F 36 4~,2014 4F 129 4~ 2015
A 131 4> .2016 47 230 A4) A PRI HT AR RV L T 2T AR
MV I 2 T R [l AR AR, 7E X 2013—2016 4F 526 4~
Ap s R BB I HEA TS i Ak b SR EE L e R
TR R AL B 58 5 1) 437 AT 3k 1R e AR A 3],
FRIF R RAEAE L) 240 A, TF R KGRI 197 4, et 1Rk
TR v T T T R T AR RS K A (VIL) |
35 dBz [l = & (45 dBz [] 35 /55 .0 °C J2 e K [l 5
=10 CJZR R R  ~20 °C 2 5 K R 5k i 45 2 A FRAE
AR IEXF H AT AS [ VL T L BTy i 3 | 8135k 25 8 (45 dBz
o A 5 R R AR A OCOC R L 1R BN R B 8L T =L A
NIZizE7
2 NIRRT = EEE TS X b 44
21 AIBEMEVEREENERTE ik BmE R
BT 25 PURE T R/ INI S AR RRAE [0 98 58 B K, 6 I = P
T 5 ) 8 1R, B BRI, Hh B X RS
ORI SN & N LV A= D O N A LI/ o I S A e W 1)
182y, VKA AR 2B AR S AN ] 58 B2 1m0 1) e v 2 22
EHISERSER S IEFTRT 437 AR R T 36 3 [l
WA TERER ZHT 45 B0VE AR 1 AR AR TRV R 8 A 31 S5 A [
TBE5R R B AA , oF TE] J8% 5 B AN [v) X ) P ) [ 3 T 15 . 35 Bz



208 B A

2019 £

(35 755 B2 (45 dBz [ BE A VIL 2EAT 00 (] 1) o
M 2013—2016 45 437 eI s RV 1 56 Xt i
AN [rl 58 2 DX [l R SE T (18 1) W DA HE T e A

m =% % Echo top
120

100f
80F
60F

REK Times

40

k]
20p n i

(b= 0 = 0 o abl Ll flb] I N u
<25 25~30 30~35 3540 40~45 45~50 50~55 55~60 60~65 65~70 >170

7% ZSREL Frequency segmentation of intensity /| dBz

R XL 1 9 e A 3 R AR A o B 40~ 65 dBz, LA F
SAROT I PR A, 511 T A b 18 XA T 904 e R i B A8
Herb i BUAE 45~ 55 dBz, 13 i 553 38 XA [ OB e

0 35 dBzElk #/E 35 dBz echo height 8II 45 dBzEK E 45 dBz echo height @ VIL

b

60

40F

REK Tines

20¢

LI En Boen MUK BN NEK BN IR o
<25 25~30 30~35 35~40 40~45 45~50 50~55 55~60 60~6565~70 >70

7% EHMFX Frequency segmentation of intensity Il dBz

1 2013—2016 £ FMAIE (a) FNNEFIEAL (b) BY5EXTiRIL TR B3 B X 8] B i A AE{E e it

Fig.1 Eigenvalue statistics of different intensity intervals in strong convection process by anti-aircraft gun operation(a)and rocket operation

(b) during 2013-2016
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Fig.2 Echo characteristic value statistics of 45 dBz different height intervals in strong convection process by anti-aircraft gun operation(a)

and rocket operation (b) during 2013-2016
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Fig.3 Echo characteristic value statistics of echo top height interval in strong convection process by anti-aircraft gun operation(a) and rocket

operation ( b) during 2013-2016
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