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Abstract: Investigating the evolution of the polarimetric signatures, dynamical and microphysical charac-
teristics in the heavy hail supercell are beneficial to understanding the physical processes that lead to heavy
hail formation, determining possible precursive signatures associated with heavy hail formation and
growth, and improving warnings for heavy hail supercell. A supercell accompanied by heavy hail in south-

ern Fujian on 22 April 2019 which was detected by the Xiamen S-band dual-polarization radar was analyzed
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using the dual-Doppler radars wind field retrieval and hydrometeor classification algorithm. The study re-
veals that the differential reflectivity (Z, ) at the beginning portion of the three-body scatter signature
(TBSS) was very high, located radially behind the horizontal reflectivity (Z,) core. It was also found that
the cross-correlation coefficient (CC) is very low in the TBSS. Polarimetric signatures associated with TB-
SS are good indicators of heavy hail aloft. The polarimetric signatures of the heavy hail region manifested
as high values of Z, collocated with near-zero value of Z,.. However, during the heavy hail descent, Zg, in-
creased and CC decreased on the periphery of the hail core. The increased Z,, and decreased CC due to the
increasing presence of water coating on the melting hailstones. At low level, an area of enhanced specific
differential phase (K4,) was observed within the Z, core of supercell, which was called the K4, foot. K,
was less sensitive to heavy hail and thus was a better indicator of melting hail. Therefore, the K,, foot may
be a favorable index of the downdraft zone which was driven by melting of hail. The horizontal wind field
showed a distinct double vortex developing in the supercell. The double vortex structure contributed to the
development of supercell and the circulation growth of heavy hail. On the northeast of the mesocyclone, a
zone of modest Z,,, low Z,,, and high CC were observed, called the graupel belt. The hydrometeor classifi-
cation algorithm suggests that graupel is the dominant hydrometeor type. Because of the proximity to the
mesocyclone, some of the graupel were entrained into the updraft, serving as hail embryos. The schematic
diagrams of polarimetric signatures and three-dimensional wind field structure of the heavy hail supercell
are given based on these analyses.

Key words: dual-polarization radar, heavy hail, supercell, dual-Doppler radar wind field retrieval, hydro-

meteor classification

FE{Z B . Miller et al(1990) i Fi W3 ik X3 Jx i 4%
RIS T PR NIKE RN ERKRGE . 5 —1C
2230 W R STR TR R B A TR N VKA 2 Y 45 R I

5l

hfll

VKB J2 5 O6F U AR 6 K R B o B i By 7 L
HORHAE 2 em f9 RUKE B AT 25 (8] ROEE /N
MR IR ) R R R 1 7 T A R AR 4 Tl
AR TAE R T Hk i th— B2 R FH M RIR
U AR S . BN PR X 1 R
AR 100 AR TE BT 8020 I KB K E R K,
PRI X T K8 BT 9 10 A 8 0 AR UK = (T I
Wik ,2012)

RAE B BA & I 2 50 BEAR R L 2 5T 0K
Bt R AR AU T Be . B E R IS EOR 1A W
KB IR AN T UK W D0 A S W7 IR 0 o 3
JEH AR X 2 45 7 F1 5l J) % ¥R AE J7 16 . Browning
and Foote(1976) F| F] 75 15 F1 CAL WL 58}, 42 11 1
Fleming 2% MR VK E IR, Zrnic(1987) K& B
TR UK B AE B A [ 0 = R R R AE (three-
body scatter signature, TBSS), J5 £2 i #F 5 AEBH T
TBSS & R UKETE B 78 53 A 0 B 55 A (BRBK M 45
2015), ZH{ERIEBEMEI, FHKE =N
IR GEA B — 248 R . Battan(1975) ffi F 3 115
] 1) XU B 2230 M v Ak L AR I T UK = I R

I E R TIT E T — R (R 25 5, 2016
R 45, 2017) JHUTR T8 2 R .

UKEL = B KR8 ) M = W) BRE5 ) SR T S
K& 8T KR G5 A 8l g 27 i AF 58 A LG % T 0K
Py HE A AR UL A S AR B . i T RS A T
FRAE B N VKL = & JE 3 — 7€ B B, 7K BE ) B i 3 1R
RMEEA . Rl AH O i I 43 A 2 4R o e I R I
J& o X T UK 25 K T %) 2 W BRRRAE 19 BT 98 15 4
o BXTE— i R EE b PROUL I T B ) R ki Y
fifi % Seliga and Bringi(1976) H& 4 XU 3% 45 I ¥ 16
S AU IR B IS PRI B R H A Sy B i 9 K
P PR 7/ B2 BUN e T i =

AR T8 R B3R AU IR 75 38 7T DA & S 7KK
I B 5 1v ) i I FL DR B AR AR K B S R A
F(ZD SR AR Z B 5h & Re 153 3 — R 5 i Ik =
%1, Seliga and Bringi(1976) & K42 H T 270 I 41 &
KT (Zo) WHERS , IE 48 ) Zo o] L FHEWT K& K
INF A ERAE . Sachidananda and Zrnic(1987) 5| AT
2557 R BT (K, ) DA BCaE 78 12 Al 0 F% W . Bala-
krishnan and Zrnic(1990) 447 T 45 ¢ R E (CC) *f



1610 A

% 5 46 45

TR G R A CUn B A RPN 5 A R R KD 7 3 331
TER . XSS AR T A A B IR 2 8] L)
FA> A5 S % W) A G (3K 3% 2 %5 ,2018) , Hubbert and
Bringi(2000) W& il 3| iy TBSS H. £ #h 4 19 1 48 45
fE s Kumjian(2013) $§ iR T XU 4k B 35 15 5 76 vK 8L
PR ;. 7E TR D AH OG5 AR A A i 2
R X BF- 45,1992 54538 81 45, 2018) L H FIT TAF
FEAEPTE CHBEAURIR T L. MET CBEEWH
K S B I8 TR HL W I s R UL I BE B 4 Ty T 2L
EE Rk R P S DG i E S 6
LI AR . U, HE TS BB IR B ik
Xof KR HE A T 00U BF 5T, AR T R L

AT 3R ] X8 — A R AT 35 A T 0 4 4
il 42 o B 11 v U i IS AR S TR L S D Bt
MR & K F 2016 A8 AL 51217, 2019 4F 4 H
22 H , ) M X KR T R AR T B R VK
T o A SO P T v XU A i 7 3 X I TR R DK ok 7R 1Y
MR IRFFAE AT 1 431 IF 45 6 BUH 35 K37 S 3 4
AR FRL - AH A5 UM S 2 AT T R VK 8 B R 1) 2
JIEERE = BRI B FLE AR S A A b A B
X R UK 8 G P A e v A o AR L, T
TEVKES 2= & JE i 01 B 326 A 4 2 B0 AR 3 s 14 30 ) 45
FFI 2= Wy BRAIL] o o) AE — 8 B b B T X vk B A 42
BT RE 1. 01 05 Ja 4 B RS L S itk B XU A
I TR AT 0 o S M T A S AR A

1 EIRBOR o M T ik

A% SCHITAE P 0 g 4% B 3 BN Ok B LT DI IR S
e B P 22 8% 8 87 38 Q4K = B2 R 398 m) , [ i
ST SRN S U B ik 2238 8 TR Gk O 3k E N
A45 m) WL B 4. — F AHBE 66 km, H KA E L
P13 A FF 8 U Ok K3 B .

BB A (2012) $ 8 A BT 38 K I 5 i
A — 2 i IR BT 7 3 R P 6 R PRI
() = 2k K S 45 0 A7 55 4 1 T 02 OO 1 S 4R
2020) s A SR FIZ 7 35 00 4T WU 35 WA I

SRy B PR BT 085 P 1) B R 0 Rk R B T R
f4 T S M 7 S S 0 (2018) T £ 1Y 17 5 4 o
B ) A DG 28 B B £ W L 2 00 U4 [l i ik
A1 o I T B0 3 8 MR 10 B 3 A ) KU AT IR
R AU AL B

25.5°N ——— .
i
'
25.0  —
SRINTE IS ";
24.5
O
o Hikh
A KE
24.0 ‘ ‘
117.5 118.0 118.5 119.0°E

BT AR WL B A5 i i A
Fig. 1 Distribution of observation stations

in southern Fujian

XU 4 B 325 1) D I 2 50nT 3 4 K BE M i) AH 2
AR 23 ) B ) 4545 0, 40 1 7T — 20 BB 1 /K BE )
AL, AR M Park et al(2009) K& T #5412 45
R Bk A A 2 Bk (hydrometeor classifi-
cation algorithm, HCA), HCA ¥ K & ¥ 43l “ /N
WK VKR R AR . T WL oK
FhBC &5, IF T 7E WSR-88D MR FH ik RS
EHEAT Tz B 55 T

2 RAHH

2019 4F 4 H 22 H 1610t 5t B, T A , 48
AW ETSEE T — R KK S (PR AL
BILE D . mRKKEERBYL 4 e, A 8 R
11 N

4 H 22 H 08 i}, FEE X AL F 500 hPa il A# Al
(I 2a) 5 BE 18 7R A% 0 15 1o 2 A Ui o I 2 T 32 O
AR I I T R L FA TR E P PN AR AL F P A
££.,2012), 500 hPa F & 1 850 hPa Ji H# & T I
JAT% T 2R R J A5 )2 45 A fa e E—
Tkl . 850 F1 925 hPa 11748 26 S X it 1) % Ak B it
T AL AN PR AR IS O TE 2 e R E 4E Y
RS DX A T b T AR S RT R B X Y A R TR A
iz sl &

M08 B 52 1T 3l R 25 iih 4R AT DA & B (I 2b) s it
EHEgESREMLA T EEWN S, ETF
M3 T 0B BT RKE R R . R THBESS &



5% 12

T SC A« ) T A DX K R 0% B A 7 ) XU i 4 AIE 23 A 1611

(993 hPa) X BELS 1 B (992 hPa) | [ H A I 5 )
(989 hPa) H#%, %5 5 filh & i . K 48 509 50l
(36°C) % » i W HL A g 1 % 9 & A . i
il 14w MR OBE HE AT 3T OE . A A AR 07 BE
(CAPE)H 415 ] « kg "M4 K% 1828 J » kg ', BB
IR AR A B B 38 K T X i R R . 0°C )= A
—20°C J2M R4 LT 5083 Ml 8143 m, 0°C J2
f16 5 13 ) S v T RS B R4 (2019) B G R vk
0°C B B (3900~4810 m). 3 & 0°C R AFF
KUK W 7 30 3K Hb e, (AR 95 7 /N & (2014) O BIF5E
XA T R AR B B TR ZE R H G W

30° N+

20

500 hPaT{#f  wvv 500 hPaji
850 hPajlii{§i === 850 hPabJissk
925 hPall) A5k —Me— Hhififf il 5

KRR R 25 1) T R VKRS i 9 4t . el R & LAY A
IR B BARE T £ (aircraft meteorological data re-
lay, AMDAR) S KL 0] 1, Bl R 2 8 22 < 2
AL 160 0°CJR B TR 4.6 km,

3 JAEE A S AR A

M 2019 4E 4 H 22 H 14.04 #2, 76765 i & ik db
M 6°1 84 km Kb N W7 A3 X Ui B4R AE 3 (BB o 7E
15:07 3% DX BAFAE P A X 3 B4 (I 3a) o7 T 4: b
M AR B AE 3 1 1) Z, 5 [l ) (=45 dBo) &

200
250
300
400w
H
s00 7 -
600
700
L1850
AT N
1000

T/C

& 2 2019 4 4 J] 22 H 08 i} tp R -7 () FE ] 0l T-logp 18] (b)
Fig. 2 Mesoscale analysis (a) and T-logp diagram at Xiamen Station (b) at 08.:00 BT 22 April 2019

X/km X/km

| o—i——ot .
[S=N

K3 201944 A 22 H 15:07 #9 4. 3°Pff (a,e) 15:13 f 4. 3 f (b, D) . 15:18 f 2. 4° i fi (c. )
F115:30 9 0. 5° F (L b YK P B 3 R T Ca~ D B 4% i) @ (e~ h)
Fig.3 Z, (a—d), V. (e—h) taken at 4. 3° elevation (a, b, e, f), 2.4° elevation (c, g) and 0.5 elevation (d, h) at
15:07 BT (a, e), 15:13 BT (b, {), 15:18 BT (c, g) and 15:30 BT (d, h) 22 April 2019



1612 A

% W46 4

G A AT Hh 2 o B PR LA BT R 3 (R Uk B
HO# AN TR B . 5K BBy va R, 8 2k Sk
A TEREs AR (F da) . Z, 3B 4 (=30 dB2) L 42
] 3 b 36 B A 2R B AR AE (I 3e i 13
Ab) A SCE IS AR A B AR R

15:13 JAfRk A R U 58, JF A BRI BY BL. Z,
O JE A 58. 5 dBz (& 3b) L Fifi %5 B AR A R 1Y
R R A BLAE 67 (29 8. 2 km = B

Fm) . SO 7R AR AR AR GO A — AR A B ik
CTER 2 A i (B 5a), 15:18 Mk A 5H{k C 75
M ARG PR (8 5, B EARR S B
A B2 (B 300 Bufk C B AR AL Hfk A
46 B WA 55 [ X (bounded weak echo re-
gion, BWER) ., #F AFZER B Bt . & 15:30 Hufk C 1)
I AR AL TE B A T BT S5 R
(E6a), Biw K B2 b K IKE B A7 L . B I A2 1)

5

75 7
P/ km PEE/km

F4 201944 F 22 H 1507 {5 E 3a PSCLE ab BT TR B350 6
(@)K AT T (DR, (o) 245 AT R T, (DMK RE
Fig.4 Vertical cross-sections along the solid line ab in Fig. 3a at 15:07 BT 22 April 2019
(a) Z,, (b) V., (o) Zy» (D CC

J/km
B /km
(o)}
|

=
=

I
I

1 /km

B Bg/km

B /km

T T T T | T dB (d)
5.0 [ 0.99
4.0 | 0.98
3.5 0.97
3.0 0.96
g-g 0.95
U5 F 0.94
13 0.92
08 0.90
0.3 0.80
0.0 0.70
1 1 1 1 I 1 1 1 1 1 | 1
75 70 75
PR /km PEE/km
e
s Nk A © =
5.0 : [
4.0 F Kt
3.5 =6l e
3.0 E ¥
2.5 N L Hiby
2.0
1.5 4 g4 L]
1 = K
0.8 L s
0.3 K
0.0 2~ JINFR
70 75 80 85
P /km
——
db g 0
5.0 A
. =5
3.0 6 T
2.5 X oy
2.0 HAy
] 4 K
0.8 s
0.3 KT
0.0 2 N
70 75 80 85
#H B /km

Bl 5 2019 4F 4 H 22 H 15:13Ca, b, W7 3b A1 15:18(d. e DT 3¢ 922k ab T 153 1 ) 1
(a, DK SR E T, (bye) 2250 ST R E T (e DR T A S P 45
Fig.5 Vertical cross-sections along the solid line ab in Fig. 3b at 15:13 BT (a, b, ¢)
and in Fig. 3c at 15:18 BT (d. e, D 22 April 2019
(a, d Zy, (bs e Zy, (¢, D HCA



T A - o T L DX DR R AR T A ) UG IR R A 2 AT 1613

o
@

SOOI WW R
DWW NODOUNONOO
(==l el
N0 OOOOOOO

OO UNNA0O

[ L] | @i

(=0 l=aN ]
|

E 1
80L L] = Nt
N 127
0 . CRIENG]
3 = w k&
0 70 " EN PN

POLI—— p—

90f

1 1 i 1 1 1 1
-10 0 10 20 30
X/km

Bl 6 20194 4 H 22 H 15:30 #9 3. 3°M A K F R EHRF F () 250 R FF (b) |
e BB (o) AR ) 3 (D) FIRL T A0 A TR 51 45 51 (o)
Fig. 6 Z,(a), Zs(b), CC (¢), V.(d) and HCA (e) at 3. 3° elevation at 15:30 BT 22 April 2019

&3 b B AORE Sz AU 2H LAY T e X (AL 6dD
THE I G o H T B R AR R ) A
PR e ol KRGS E A 14 m« s ' fFH Andra
99T XF T eI FIE bR . Hh AURE A s BE AR 35
HRBPNE A TER. 0. 5 BRIk A K
PR U S B0 T 4 AR [l 3 (L 3dD, JF B 3] V7 Al
B AR Bk 10 (front inflow notch, FIN) , FIN 1) 7%
TERBIHT A G . 7EAR 3 B2 b FIN X
EH— R X iR € (mesoscale convective vor-
tex, MCV) , L g 9 m « s~ (& 3h),

IG5 G BRA AUR SN R, S 1) R D
Jrm R E, T 16:10 i AR B Be . AR 40 b 1o 00
I TR ZERAR A AR B R Il P AL O e T dc R
HARMIS 4 em BRIKE  IFAEA 8 G KX
SRR K o Bl VKEL B B 7% . BWER Gl o L o
ABEI IS . Bk A H 3l 3 BE T fi 4 B, i ek
6 R 7 ) B 3l 1 1713 IS T K

HY bR XU 7 o P AT R AR A BT
YRR UK L 2o i, HL & e v 8 o B AT B R B AR AR
(1980) XF K zx B4l o0 D22 13 1 26 VBR BsR
R 2 R T TS B BE . DR A= B B3 P R B B »
AT 11 min. FE4 BT VKA & K i R Y 4 A
T AE FE PR BT B A 4EHF T 52 min, 78 Bz R By BERR 22 4
K [ R TR UK A 3G . R SR X 9 5 A4
A TERT VYA K B B0 By 3 2548 i 41 5 AE Je T 2

— 0.

4 AR BN g S5 KA R Ak T AR

4.1 REHMEK

A B BRI it B A4 A ) A B 2 AR BR 22 Y
BrBe. 15:07 Bk A fEh =04k IR H b 4°
[e] il ) T, W] K B R 2 AR 1) B A (mid-altitude
radial convergence, MARC) K & 2 i 8t Ml £
([ 4b) 5 2 B WA E A A T BT s sh g = A 5
o

TEARZ . SR A R A TE CC 2 3% B AR (&
Ta M IR i 70 A2 1 R 4 5 I B4 (BT 7h) iR 2
AR AE HCA BB A9yl PRk (B 7o) . 1
Xof VL ER A AR 2 L R B AU ST R T 2 A R
S AN N A Y U N o e AL L e L R S
A AL AR LA B By BEBL A R S TR
Uit H B B AKORL TR B 3 AT R AT XTI CC Y
BEA .

AR AR Zy sirpb T 0CEZ B A 4a),
Wi IR 2= o 0 VKRR B R K R
Zo KAH X F 840 F MARC 9 1F 3 J§ X (9 1 7
(I 4e) o i Xof 1Y 2, R X I 158 WD Ot Ak A7 78 AR
A 1 i - K BEY) . b T AF A I IR



1614

[
e
| il @ ¢

10
X/km

7 2019 4F 4 J 22 H 15:07 1y 0. 5° A AH 56 FR 8K () (A2 [ 3 3 (b VR AH S U 45 24 (o)
Fig.7 CC (a), V.(b) and HCA (c) at 0. 5° elevation at 15:07 BT 22 April 2019

Yol AR R Rk B 0°C)R Z b IR AE B TR A
HROR T R 2 L R G S O b T R A
I BRI AR I Ll R B ok AR T
ANFRT AR SRS AT Zo K. BeAh, MARC IE
JEE IXAFAE FH AN P 2E AR AR A0 X S TR
IR e A A P AR /N Y B AORE T B 7 s DA
it — K Za

HI T I% Zo R fH X 52 AEIR EL A g B2l i 0°C
JZ AW — B R O BT Zo M. Zo FEH LT
TR RR I S X 3L XL 2R T B R AL A D AR R A
Z—o G5 ZoHEFT AL EAFTE CC WY R K i 30
G A L B B B K BEY IR B AHZS . Zo AR
AR VRO 7 B TR AZ W A RT3 I = N 5 = TR I 22
P AT BE A BT R i — 2P 5k . Zo HETE I
LT — NI R 45 T A IR R VR O DK Y A
MELZEKZ—.

4.2 EREME

BRI B B2 VK 2 76 A L ) b R G K Y By
B TR K R ) 5 R e R v E AR S L (A
= R A B B BE (B A2 5, 1980)

15:13 R A o) EF A5 ) el & gL Z, h
O R B 58, 5 dBz (J& 5a), &5 3 B[]
(=30 dB2) I J m JE i — 20°C )2 Far i 2 1
VKT T T IR ek SR, R AE
0CZEZ . B HAKEIE R (A 5c), Hik A M
JE i, AR B R E AR 3 km DLR L AE L
BT R A R A CL e BRI b R C
PLETHRR R F L R Zo AR AR AE (] 5b)

ULBTERAR A P KRIEH E AR 12 m e s '
B i b Tz 3l RE R K BE V) 1% 2 400 XL PR IE S

R BELS K HE L . Zo K B0 R S LW BE A £ BT
UL 3G 5k K 2 3G Ll 0°C )R 2 2 km (J&] 5b) s
B Zo FBUEH E— R A TR

4.3 BERERMER

VKBS TE ot B L i A Y HL A s B S A%
PEEEIE T KEUAE — Bl 72 RV B R B B . 76 fis
T B B » UKL 2 1 R e e S A A5 DURR E ok 2 Ik
A K B B

15:18 BAfR A FE 3 5 ] btk — 25 (& 5d)
Z, S F 64 dBz, £ AL 3 T BWER.,
B LA A7 76 SR S T . T8 XU R i AT
AL HHH R A #EC M E 32 m - s T LTt
ST Zo AR R — K. M T
5S¢, BLB UK g KL+ 10 32 b TSI AY TR B (9] 4E
(5D AR Zy AR 25 5 60 T Zo AR 1
KEHAEEN Zao s KR XKW KE Z, WHEE T
0 dB(JE 5e) . XJEH b vKE BT AR £ 0 2 i A B
M BRAK , KRB R 76 T R f b B BRI S
AL AL T 45 1] ] M 0 3KOE kL B Zo, 3508 T
0 dB; T Za KE A AE 3L ¥ 7K (8 45 L BRI 1) VK 3
T AEAE MK BB 52 o AT 3R A% 5T Jt T 14 T8 AR 2 3
Rt 1) L o B O ORI AR A 5 KRR A AL, LA
F ) Zae o

15:30 ¥y 73k 3. 37 A ik B TBSS F1 55 4 1]
W B G M o B hy J AR Ik L FR B AR s K VKR B
B. HE 6 A LU B, 5% i ] 0 e 4 R AR R B
iX Zo ML CC, TEEE WIS, Wi 7E Zy 3 ho i
T8 MATS A A SR A K [l B A A UK R Z I TC TR T A
5 TBSS MAAAE. HFE Z, 50 (BEHZY 5 km)
MY 5 km kb FFAE Zo BRI KSR (Z,, =5 dB) , IF



12

T A - o T L DX DR R AR T A ) UG IR R A 2 AT 1615

I S 48 i 5 s 0N . CC D) B W R R, TBSS
TE T 45 F_E R E AN 8 TR L 7E Z,, 5 HR 0 Y i
Ui R REAEAE Zo BRI . CC BRIE A PG, TBSS Hi iy
Zo. 5 B Hb 1RGP PKE B K P/ BB R A
YR, A S A BN, Z,, #K (Picca and Ryzhk-
ov,2012) , (A It Zo, KA X 5 vk B0 B IE B # 50K
B3 A% 0 B b TR e B R — B, W AE (2015) % 12 1k
RKE RN G R A —2F (6 %O Rk #
AU TBSS, Horb A 4 Yo Ay 5 [l 5 ol 5
A5 R K ] Tk R W R 5 o TBSS, it
4iG Zo N CC w2 i, AT IE 48 i & B TBSS 11
FETE

T B VE AR BB AR 1) XU L BB TE 4
1 CE 6D s H AL T SR B AR ma . A e S
B B Z, KAE X (B 6b) & CC K {H X
(H 60). H)Z2(A~6 km) iy E TR B A IE /36
Pogh VAR 7 CnBO W E BRI IET .2
BBy B 58 42 Rl Ak T 7= AR B 5K R TR Za KAE
W ZoFh . ZINIEA WIR & A R 43 A
WA 5 i1 CC BEAR . #Fr A CC 3, Zy BRI CC 3
(1) 8 B 55 A 1 R B A7 6 (Kumjian and Ryzhkov,
2008)

H1 &l 6 R, 78 HAUE A 2R S AR A6 2 R 43 A
MR 2R IR R P E RN Z, I8 Zo .
& CC W RIRFE , Kumjian et al(2010) %% — M 5
PR EA o Tl O T o A AR L 45 ) 1
SR A LT B AR P AR R
WA K A R T B N B2 PRI KTE UK .

1547 A IERY i R B 17 m o« s 1,3k
) ey S5 8 B rp SR 1Y bR L JF 1) R A {3 R RS b A
1.3 km & B 0. 5° A M) L3k 8.8 km (6 fI f) .
R HE Lemon and Doswell [[[ (1979) 42 1 119 88 2% Bk
HAUE & SR AR S R A AR IR T A (5~8
km) I m] b 1a) R R R TR IS 177 AR ) A
ELATE A 8) I B [B] % (=45 dBz) & i B 4
U 13 km, MR b TS X — R H 50
CTIN S DN € 0 N RN BS
(Dworak et al,2012), A, Z, 80 T BWER §
M CE 8b) , HoAf e = O PG FRE . 7 £ B
ARZAAE B Y CCARAE X (& 8o) , HEUH AR T
0. 9, &5 A R0 AHZS TR I 25 2R ] HH A A7 78 A W) R A
(B 8d) o AT AU B e 30T b 2 A A i L e LB
EWEWRA LA X EEE S E AR TR

Kig KORE T AR & i U2 AR X CC R AR

K9 g it S 0N B2 3 W Ok R T R E
(2.5 ke) AP (5.5 km) KOF WU 40 Ao T 2E
2.5 kem DU R N B SA A AR B B A0 B 42 . BT BT 1Y
IV R B A 58 8 B B 2.5 km A/ W AIRZE K35
AR . I AR o B (2002) Y BF 5T L AE |
THRR A M) K E TR T 0 moe s AY XA (L
TN RTRR <) 3 A K BE YR T R A I ] B A
“CEER S BT e IR AR KX ETRR
T W e KK W A K X, —H ZRFE— N ES
KREARK R 7GE” . KRB AT 157 10 1Y
5.5 km = BRI, Br ABEIR 5. 5 km £E 2 o 2 X35
AR . AT LU 2 7 8 20 B A P R A A B Y XL
e g iy, Horb A0 U i 2 T BWER Kfiz. 5 &
FFHREARPECE 9d) . F TR BY I T R
RO AR ERRCEY 10 km b)) iR B K. 7EH
HRANAFAE — 32 FF DO - =3 76 5 0R o 19 407 2 Bl
P RN . FE TR SR T DT R R X
TR AR T BRI A R RN ZE i B A E R AE
(VR . 2012) o B0l 200 e A 2 8 o U it o s 2
F14 AR AR by 2 A 00 P 9b) % 28 AU 1 1 0 (&) 9a) .

T 2 0 X s e Y P R M (P 9b SR 5 E
b S IR RGBT LT 0 moe s, RIS <087 i
TEALE . ZXIAFTE— SRR 20 m « s 'Y |
TR » BP387 9 55 b T s » 7K P KU 35 {7
K EEW KL T~ RE % 78 2 L7 n) LR ARG, R R
SRR B T VAR U S B T U0 R A DG, R
CIEZ S TR/ b VA N o s 011 3 {1
35 Bl e SR A 1) AR AL O 1) % 8, A FE BT
AU S ARBEAE K 53— AR A RL - T B R AU R R
B ARE A T HE A GE 92 BURE T 1Y 3l
SR

AL T 2 B B e 2 e K X2 A B T8 28 R
AU S TS 1) AL » B3 ZKORE 7 A 46 15 4 T b
filfl 75 & B RSB TR IR TUAUR (rear
flank downdraft, RFD),RFD 7 # 9% B {4 f%) 75 75 il
HUTH BT 18301 moe s AR AL KRR B 2 i v
(5B A Zhu R0 7°C) . BT IR
e A AR )2 B 0 25 AR T » 7 — 20 o JX 2 Y K J
T AR R AL .

Hy F 3R 23 B R R O B )RR B 3 A g 0
I, 255 B 2R 2k 1 3 ) 454 AR DK A LA 4
K.



1616 A

% W46 4

dB
5.0 0.99 "
4.0 r 0.98 T 17K
3.5 0.97 BE
g 3-0 F 0.96 T =
< 2-(5) 0.95 ety
2 T 0.94 iy
E 1.5
13 0.92 Kl
0.8 [ 0.90 T B
0.3 0.80 Kifi
0.0 [ 0.70 T Vb
ol PR T P L .
70 75 80 85 70 75 80 85
¥ /km P /km

P8 2019 4F 4 [ 22 H 15.47 W5 BLI T TE I8 17742 1m) i fif 26 79 T
Fig. 8 Vertical cross-sections along the 17° azimuth of Haicang radar in Xiamen at 15:47 BT 22 April 2019

| ==L
SO OWN

PO —
Suo

»

| O— L= IIOWL) .
SUNSHSO

|
N.‘—.—u..—
Suo

Il
15 20 25 30 35
X/km

9 201944 H 22 H 15:47 f§ 2.5 km(a,c,e)Fl 5.5 km(b,d,DCAPPI K P F (a.b) |
e B (oo d) BORLF A SIS R (e, D
([ 9a A 524k ab Sy & 8 3 H # 1 JiF 767 &)
Fig.9 CAPPI plots of Z,(a, b), w (¢, d) and HCA (e, ) at 2.5 km (a, c, e)
and 5.5 km (b, d, ) at 15:47 BT 22 April 2019

(The solid line ab in Fig. 9a is the location of the vertical section in Fig. 8)
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