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Abstract: Based on the conventional sounding observation data, Doppler radar data and wind-profiling ra-
dar data, a thunderstorm gale process that occurred in Hunan and Guangdong from the night of 19 to the
morning of 20 March 2013 is analyzed. The results show that the background of this strong convective
weather process is the collapse of the northern branch ridge and the establishment of the southern branch
trough. Strong low-level jet and the shear line appear before the trough, which causes the dry and cold air
above the level of the warm and humid air and makes the convection develop strongly. The automatic ob-
servation shows that the convective cell is triggered when the north wind enters into Huangping Guizhou
(where the dew point temperature is higher than the surrounding areas) and forms wind convergence. Af-

ter that, the convective cells moves into the south region of Hunan where there is a convergence line
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matching a dew point front and strengthens to a severe convective zone while it is extremely cold and dry at
500 hPa. Over the night of the 19th many convective cells emerge in the western Hunan, forming a squal
line at last. There are many supercells in the squal line. By comparing the mesocyclone product of the ra-
dar with the time of the thunderstorm gale, it is found that the bottom of the mesocyclones continues dro-
ping to below 2 km about 2—3 volume scans before the appearance of the most thunderstorm winds resul-
ting from the mesocyclone, and the strongest shear height drops to the bottom height of mesocyclone about
1—2 volume scans before the appearance of the thunderstorm gale. In addition, after comparing the wind
profiler radar data with the time of thunderstorm gale, we also get conclusion that a substantial jump of

the bottom refraction index structure constant (C%) always appears about 10 —15 min before the time of

thunderstorm wind, which is probably indicative to the appearance of wind.

Key words: thunderstorm gale, supercell, mesocyclone, refraction index structure constant

1 5

TEXS R T AR K FERTIUE P TR K
JRUIR] A 00 2% e A 2 B [ i 350 i L T 4R T
HMERE R A RRAE , H 7 AR 1 BRBE 458 ik & AL A0 S
T — BRSO R R R AR I E RN AR Z
—, TERZHEEIT 8 5 KRty 30 i KU (G
L RUNIE AR NFE-3 N DR (I o Y =R
TR LA 8 3 T A 1) KPR T
i EBOE I XU 7 2R CRIT /N5 . 2006) 4 B I A 12 il
0 R IR i 7S KOF- Sl B R AR AR . DN TR 1 A
TF 5% 76 2% R KU 5 Tk 340 01 41 R I 30 T8 4k » 0 34 99 4
A5 T RUBE I 58 3 43 B AR 25 4 AE 43 #r » I 3 48
I 5 2 T A543 BT o R A 3 23 4 O B R L AL R LA
22305 8y SR T I Ay = ) DRV R AE 245 4 1 1L A
R E RG34 . Johns 2£(1992) 35 HY v 3] 5 X 3
HYAETARERRK KBS H 4 Fm, H
v B 2 SR T R RBE e/ o TS T T ek B R
JEE K R B B 2R R UK 22 1l WY 35 e 2R 1 5 TF [
B s WS R B ACIE & ¥ S AN D A I
3~6 h,H E A PR R Y R G R B B
TR 6 55 T [ B AH IV R 2% 1 T G 4 4
KR ICH R I B i AT 2 A SR BRI R R R 5 B
913 119 43 AT A8 9 s I ol B

i 5 9 [ 22 2 A 3 IO 174 s s R XU 2k 48 A
TR - B f4) 10 PR R P AR 5 o IR B A F 4l
U S5 R FRAE 55 J7 T X 51 & 2 KR 8 2%
RS T I RS IEAT T — 2 0F 58, D i e 2%
(2006) % 2005 4F 3 F 22 H 4 g i IX e 2% 1 FE 17
T AT 4R R LR R G AE AR S B I B X2

JZ2TRAMAE B AR FIE B Bk it 7 55 (2008) F|
2% B TR IR RIS T R R & R i B v A 4G R
AL L Bk B A5 (2005) 3 4 T e 48 5 A O
ST T A ) 5 AR A B S SR AR L O AR A
TR AR e A ) A 1 I 7% £ 55 BITAE (2012) TR AR
BT 2009 4F 6 J 3 H & 890 pg R Fr ¢ 5 P b T K
JRUE B2 22 0 K e A4 B0 PR R RUBLIA 4 s T
TR 290 ¥ N TN =l N ) = ol N
T T ORI ¥ Tt % B A T s T AR AR (2012)
i 2235 ) R AR A L JRUBE 4R AN 55 W RE X 2009 48 6
H 5 H B — > R 2 g R XU E AT T Al 4y
BT Fi H L T A 0 PR 1S A L 4% 3= 1R 8% 3l 0 VA% 1 I
T TR A AR R G L R D5 05 45 (2012) B ity
BrVLapdh Il SA B 3k b AUREAR T 53 2 U3 Y b AU
FRAE & B, J5 M 20 F AR A I & R 80h R
@ VI A ) 8 e ST P T R IO o AR 7 2 R R R
AR S ¥4 55 (2006 ) 3 18 JE.LR 819 7 11 20 1 B 3l A Ak
TS T REZE 5 i 7 SR [l 35 ) 58 10 76 R 2R K Je in o
S R 1T TR B A S 9 35 S5 (2012) (i FH X Z
e B TR IR A T — I 2k R G R R 25 K R AE HE
T3 T 5087 6771 5 45 (2006) . F BEBE4E (2013) , Th
TCEE(2014) ARk 72 (2014) X e 2k Kk A R .
1R AGHL R LUZE 4 SRR AR R AT TOF9E . X BB B 5E
B BRI TR S R T AR S %,

2013 4F 3 H 19 HIZME 2 20 HE R Wr A+
AR RN R A AL FR BT — R R RS R R R AR
AP EMEMNTRR SR BT AWEILE 23
AN G HE B0 A 2 RO, JHG o ) g T L B I B R XL
WL 30.7m s LR T 2 A, ML AL —
5T R UL Bk 43 BT i ik B g | A T AR KR
KM R SR W A B A5 A D ik & ML S 55 — T g



11

T WA 2013 4F 3 H 20 HIR AN A 2 KRG AR AY R AE S B 1307

B AR Z S5 AR B AL BT 22300 M 4R O 3 K
e T F9U ¢ 1) 3 AR A 5 7 D i R O A B0 B X U
RATRIE fE SRS % i

1 RAFRMIAEL R

A6 FNVL T R P b DR 3 [ 9 X i R 2
X A TG o AR At X R A A )
MWHFZ RN EAAA XM i KR k4. R B
SEROOE R A I TR — e 3 i a] RE H B IX
S SO I R B R A T R R A T S L AR )
ZAF O S R SO T G I BR R HI Y I i B O
A R T OB A 20U Y A R AR U 2 1 B
s AT BR3E T AR )2 B 7K VR SR A T FR AL T 5 X I K
SR KB B 7 2 A T B b O B ¥ s AR AR
PSR K BB A5 52 1) 1) A8 e 11X, 5 R O R K
3 il & T 56 IR R AR R AR R T . AHXT TN &
T E TR RANKR ISR - REPTHEES. X
T 5 E A — 7 A R H X R R KRR
AN RAEE 3. — H P 2N ERA
BN  EES T L TR T BRI AR T H 5
RN R SR )2 S5 454

2013 4F 3 4 19 H.200 hPa &2 2% N LRV
PR AL i 2R B AR U L A% AL TR T AR YIRS
PR 2 AL B M X AL T 200 hPa 2y A H X A7 ]
(D, 2 A 5 L 5 20 1Y s 28 48 ORI T 5
MRS R AR, W E 26 500 hPa Sy /5
— 5 AR TG AR A 2 3 [ AR b Hb Xy — 3R
Il 7R AT WAL O v B, A2 3 R A0 B
PR R AR 7% 12 28 1 52 ) E8 20 e 30 b I 1) v
FE A 06 05t A6 S BN WA N AR B8 O 5 A e S
S R AV RS ARG R R P b X5 i\ T R
JREN NP 18 H 08 B wh & 57 T R Al L % g
RN BT AR 7% o AR IE IR AR 19 H I 46 5% ) 36 (= 42 R
FVU X . — 7 T T R AR AR 1 R 4 1Y
AN 7S S R SORE A I W R S RS T — T
T IR 5 R SORE A AH B I3 B 7 I A R R
R R I AU I 9 BE S R B R A Y i
TKIRZRAN 0 W53 N i ) AT J3E 100 38 98 A ] 98 %)
WMRAM KA K. WFE 850 hPa |,19 H 08 i
VL FE H PG F 4 e H DT G BV R S O T
SR () B DA DG )1 225t % 00 A1 3 B0 8 b ) Y 55 18 5
S H MRS 2RSS IF R AR BT

T fl kR TR R, ZER—HERRE 24
H 08 M o @l Fiy e Fe 5 2 74 1 2 o b v i3k R
A S [ B YT VT B AE R XA IR 2R
.24 H 20 Bf IR me A0 BE 3 i) 5 0 4 E . K
RO 30 T8 AR T 1) Fam vt i R R4
19 H 20 iy b ROBE 35 5% 4% (R B & (& 1)
F +850 hPa YJ A8 2 (0 F ) g Jb 8 2] 5 M — iy, b g
VB T ULVE v AR 21 W R R — 2k AR S WG X R
R OR | I NEa ol 1 [ o N S T T T R P ]
I HBBA 20 B 1945 25 B (B IO b 5 7, 850 hPa LAF
AR JZEAEE T AR E 12K £ 850 hPa
DL B BRI 46 6 U 2 B 850 hPa ) 48 £& fil & 119 e 42
AR il S5 R AR N W AR B T O AE A R
B 2 W O M L ER . IR 35 1,500 hPa WA
W R PE R B AR PG — R L D T i
R 55 N B FLAb , %Y 850 hPa Y 37 M S 78 AR #
i 1o 0 T S VL Y A5 ol — BB AL BB PO 3 )
M E R, 850 hPa %] 500 hPa fif il B 22 SR , K AE
O F W90 P S R B T AR LR X [ B T
B PR FIHE N 500 hPa f4 16 3 58 25 2% 40 ) ik 21 39
A A1C L PR K I 2 ) T R R B . L B4
BT 22 B . 90 e VG g T e S R AR T A b P IR R A
FE 5 B B O T R )2 AL T I L B A o e B
I BB A =X 1) 3 BT 3 2 B 1 5 CAPE 35 3|
1800 J « kg ' LA ks 3 A1 il FE M 45 25 1 (TG
Won, H 0~6 km [ H XD AL E KY
18 m « s ', 1fifE NCEP %{d 7 #8543 47 3t 81
i B #B WINDEX 45 %0 {8 4 35 50 . b &6 28 A i %5 55

(@ PREXSFEEAAN |
2013403719208 Ay,

Bl1 20134F 3 H 19 H 20 i R
B2 P S LR R
Cl 0 X AR B >80 %0 5 T X« AH X B <<30% 5
2R IR AT DO 4 P LT B R KU X5
FEfa 4k 500 hPa f£k)
Fig. 1 Analysis of mesoscale environmental

conditions at 20;:00 BT 19 March 2013



1308 A

% ERNEC

8 3 KB A A XU L B A R AR E L BT
Ve I Y ELAG M IC S R Y i XD AE R A
THEA T R KRB0 X2 CRL A5 2 R X %)
U RARi -9

BN 5 2 R 2 A7 16 A AE 1 7Y 508 1) 48 2R 9 i 1Y
TR T2 A VY R DX R R AT (A AR A L IR
FEAE T BT R R AT R AR 2 S0 HL A R A7 A
DA 2, = 3 SR A B 1 7 A i 0 R R AR Bl ) 2%
P BL A R R A AR B AN BRUE YA 261
Je AT K IR T ELAE A L b U AR 2RV e Y
fib S VR RAEAR S 2 M I S 5 850 hPa Y] 42
2L 22 1) 1 X3 YT e R A R X 2 B
S8R X I R R JUH R R 8 R KR A S TR TR 454

2 X i AR 1 fioh A R A i PR e 4
T RFAE 23 A

TE 19 H 12 i iy i B ok U & R mg ) |,
M A T 2 B M (X R AR A2 VG XU ) 5 R
FERZ N 15~16°C, b F V4 pd A0 09 45, 874

T A B I PG A 0 B SR B 15 W B R 17 C A
Fi I EZ G AR LS AT b T L UGB 32 b X2 1 R TR
AN W S AR T R 300 o 2 X R R TR 1Y
E LA R T X R A KA. 16 B, B A
i £ 55 0400 FE AU S i G XU S D b X DX 3 2% 1
] Fg 4 J 17— 18 By 8- Rl B 3 S Ak T s % S At
W 7R 8 S AR A B A DTS 2 R 2R 1 e 1 X
Bk TR K. XN T IAE L 19 H 18:07,
SN BT LA PG et 306 3 1m0 9 BT S 22 0 X i
813 AN W7 1] AR s AL 1 B 2l . 18—20 W), 5 VLR #B
FI)H LU b XY 7Y S AR 2R R 5 B L AR A A B
LA B IR B — A o B S 0 8 5E 0 S B Ak [l
SR, 19:40 ZEGERIMARTHIE R T =4
A Sk W Sk P O LA IR AR S AR S, PO B R 24 3
s 60 dBz, LN BRAA 20 B 22 A7 3 A HiLTET A 55
T G5 AR 1 X I T 55 RO 3 i A5 T 8 9T R
3t 68 AN B A CACFD B MIFE AR B8 o 72 g A
JEINSE .20 36 0o JE 3 60 dBz(J& 2a), T 7E
20 B ) Hbu TET ) 2l sl LI P b DA S N B AR R B IR
B 2R X BNAE AR — 2 KU 8 A X [ B 2 8 R

2 2013 4F 3 )3 19 H o [a] 6 BH 7 ik S A f 2 4 5 3 3
(a) 0.5"3LAR AT H(20:36), (b) 0.5 IeA M FFH(22.03) ,
(o) 3. 4°BEA RS HR(23:37), () 1.5 HAHE 1 (23:43)
Fig. 2 The base reflectivity and base velocity of Shaoyang Radar on 19 March 2013
(a) 0.5° base reflectivity (20:36 BT), (b) 0.5° base velocity (22:03 BT),
(c) 3.4° base reflectivity (23:37 BT), (d) 1.5 base velocity (23:43 BT)



11

Ji BhAE 2013 4F 3 A 20 HOWIHE AN AR T AR R KT AR Y R AE 20 A 1309

B DX A ) T R LA 4 Sl 2 T 58 TG AE 12 3 DX o
JZ SR D DX O I AR TE 21 RIS AR A% i
AT S5 V5 AN W 8 L 9 HLAE AT IR A 1B A
TR A s [ I A LA B AR b Ak A A AR T
—NH A C o W 2 87 T2 1 — 2% AN K 3 25 1Y) X 3
[ Pt (B 2b) o FLfk BRI A C 7E R AT $0m JEE
B T T 3H A AR BH B2 DR 3t X % i B
DU . 2337 LA FH B T P RRR 3 T B AR A
Ry A6 5 ARG M i 2% T2 3 BT o 8 B SURE L )R
s BGRB8 200 ZERR B2 37 BN 2324 JT 46
A 16 BH 1 [m] 5 5 Ak DU S 7 oAy w9 1 3 A2 DR KL
AL GBS 15 moe s 1) AN W 1] 88 BH 8 38 0 B 7%
S ARSI R 23 43 B K AR A kvl E Y B
715 2 R S A JER T2 X O ) A4 HIR 45 4 (TR 2D o XL ik

F 20 m e s LA b AT Y E R AR R 23:49
HIT 25 mes "BIFRERRKNKA,

B.C W ARLEZE & 7 O 5 T8 B 5 . 5 HAT
T A B % SR HOE] 200 4 I 4 2 in ok » 3 1
Y b B R RGH o0 76 B 2o BB BH S 4k 2238 K, O 75
5 AR [ A AR RS )2 LR AR i ) KU A S T —
9 A 3B AR I ORI B e A R . TR
Kl 2a YR A WAEARB SRR P ak ek e, OF T
00:02 7E B 7 PG AL &6 B T FS LA R [l 9 4544, [+H)
WTE Y B AU TE (& 3) , s HE 4k g
DA XU S ARG v L 3 04T R Ak 2 A
B LA LR R R O ] AR RS 2l TE IR 2b B SRR |
T A2 2 O — R W AT DTS 0 o B [ B Y 2 [ Y v
ik 1 2> SRR XU T 2 B A X2

[ORERRE 2R
v l{%ﬁ( % .{g “ f&»

B3 2013 4F 3 J 20 H 00:02 sk N 7 35 H A Sz I 6 15 3 B2 37 1 43 it [
(a) 0.5°FEA AR, (b) 2. 4" HAE Y, (o) 3. AFEARRHZ, (D) 0.5 FA MY
Fig. 3 The base reflectivity and base velocity of Yongzhou Radar at 00:02 BT 20 March 2013

(a) 0.5° base reflectivity, (b) 2.4° base velocity, (c) 3.4° base reflectivity, (d) 0.5° base velocity
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(The arrow in Fig. a is the rear inflow, the arrow in Fig. b is the weak echo channel)

(a) 3.4° base velocity, (b) 3.4° base reflectivity, (c¢) 0.5° base velocity,

(d) 0.5° base reflectivity
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Fig. 7 The C? variation at different levels from 03:55 to 06:55 BT 20 March

of Lianzhou wind profiler in Guangdong
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Fig.8 The C? variation at the bottom
level from 03:55 to 06:05 BT 20 March

Nanxiong wind profiler in Guangdong
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