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Abstract. Based on the S-band dual-polarization radar data from Qingpu (Shanghai), Nantong (Jiangsu),
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and typhoon conditions. The evaluation is based on three methods, that is, the subjective identification of
characteristic tracer factors, the interpolation of reflectivity factor isosurfaces, and the comparison of dual-
radar wind field retrieval. The results indicate that the precipitation mode (VCP21D) and the convective
modes (VCP11D and VCP216D) can accurately identify the 0'C layer bright band characteristic. VCP21D,
compared to VCP216D, shows better stability in recognizing the melting layer height, with a smaller
standard deviation and a better match to actual conditions. The convective modes VCP11D and VCP216D
can significantly enhance vertical observational resolution relative to the precipitation mode VCP21D. This
improvement is crucial for detecting key severe weather phenomena, such as Zp; columns and mesoscale
cyclones. Meanwhile, compared to VCP11D, the additional 1. 0° elevation angle in VCP216D is particular-
ly effective in capturing mesoscale features such as low-level gust fronts and sea breeze fronts. Also, this
additional scan can eliminate the impact from ground clutter echoes for data quality improvement. In the
comparison of isosurface interpolations the data from VCP11D and VCP216D are more detailed than that
from VCP21D at the 5 km altitude. In the comparison of wind field retrieval, the availability and accuracy
of the retrieved data, from the dual-radar wind field retrieval results of convective modes VCP11D and
VCP216D are more significantly improved compared to those of the precipitation mode VCP21D.

Key words: volume coverage pattern (VCP), severe convection, typhoon, applicability comparison, dual-

polarization radar
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Fig. 2 (a, ¢) Reflectivity factor overlaid with melting layer product from (a, b)
Hangzhou Radar (VCP216D) and (¢, d) Qingpu Radar (VCP21D) on

12 June 2024, and (b, d) their corresponding correlation coefficients

p o MEREvCD V&2 F VY ) AR R Bl i B b WM A IR AE 19:04

6.01 ..\ ::ggg%gsgzizg; U EIE Zog K38k 2 1 2 B J2 08 B B B Zow B
\ PNy T TR N N

5.5 AR (F19:33 ZIEERMEBH B . 19.33 HHKAL

S PRI - (8] 4a,4c Fil 4e) BN 3 FE AN MR 32
PRI 25 1 20 181 4 Ry — B8, 5 (8 38 DX S80I 1) 21
SPREFRUE W B e, R W] 3 FB I8 75 B
fE b 22K BA Rk, X 3 &8 578 AH [F L
EI R R B Ty nl AT Zow 8 3 HTL I W OA

07.30 07:40 07:50 08:00 08,10 08,20 08:30 (VCP11D) FH#i N 75 ik (VCP216D) X Zp A Y HE
I IRI(BT) T2 R 20 T T IORS Ai Ak L OB S 5 &M Zog
B3 2024 4F 6 /] 12 H 07:30—08:30 Hi MMl & ik SRR . 8 B A (VCP21D) IR 1 Zow ki
(VCP216D) 175 i 7 % (VCP21D) A B2 A, A X B (L 4b, 4d F14f) 1 B
LT A 2 5 B B 1] ) 51 VCP11D #il VCP216D A4 0 T it e 5 K AR

Fig. 3 Time series of melting layer height identified B 3 3o g TR A A A R
by Hangzhou Radar (VCP216D) and Qingpu Radar S EE 3 ol A R 7 R (B (I 4 Zog B

VCP21D) f 07.30 BT to 08.:30 BT 12 2024 NN .
( ) from © June i 35 km b ) B9 I 4 B 3 L & B VCP216D Fil



600 A

% 952 %

119.8 120.2 120.6 121.0°E

_ A
121.0°E

119.8  120.2

120.6

[ T e————
0 10 20 30 40 50 60 70 dBz

B bod AT A ascre B R EI I i (RO IRE LR RO R L Zor AL E
Pl 4 2024 42 7 J1 10 H (a, D) F il & 5 (VCP11D) 5 (e, D) HIHH  3% (VCP216D)
(e, DRI 715 (VCP21D) [y (a, e ) G AT Z B - Ko (b dy DX Zog &1 T
Fig. 4 (a, c, e) Composite reflectivity factor and (b, d, ) profile of Zyz from
(a. b) Qingpu Radar (VCP11D). (c, d) Huzhou Radar (VCP216D)
and (e, {) Nantong Radar (VCP21D) on 10 July 2024

VCPLLD R4 X AE 2 AR 2 0 Zow (6 F 5T 32
PR -0 W dub 10 38 217« R A 5 Lo 4 2 300 M 2k ot AR o
AN TR) 53 B 1 B OB A8 A0 F1 X 3 16 2l AN 2 5T 1
Xof T 45 44 (1) R 4 ) i BE ) ik 1 VCP21D s
1) BT 45 F #5 h HLRE (18 5) . VCP216D, VCP11D #
AAE 3~ 6 km 55 FE AL 23 5 2RI 1 A o S S R R
(60.5 dBz #1156 dBz) \fx K Zoe fH (5.5 dB #15. 3 dB) ,
FKTEE FTHZ gh5m 5 %2 i ERR 1 KR T,
AR A SRR EIRTEE, 0 VCP21D #E 0 7E 3~
6 km BRI 9 e KSR E TR 41 dBz, e K Zoe
3.1 dB, X vk 8L 2] A B i .

2.1.3 BRARFERAEAEL R FHE

2024 4F 7 H 18 H . I ifg kb F B #4545 1l
T AR B B ILH AL A V) EFEAE AR)Z 700 hPa
F1 850 hPa £ W7 VLA HS 2 b — 7k o] I BH i) XUk
A ME MR RA L. ZHE 0, )5 5% %0
7 PG T XL B O3 EOME R B FR R L AR 9~
10 R F R A UG RE X I B A AE 575 24 B N
file 2 A B A i 24 5 AT IX 38k SR O 4 A
AEE . HBEAR LT T B A R N A Z ML AR
&4 VCP216D I VCPL1D 78 X% i & J& it v
L RE «



%5

TR R 2 W A TR () 26 R R R A R A 601

R XUBEAE ol 7 2 KO L4k, OB L5 &
JEAR G TR RGN IR ) AR SR ZUE g H AL
BEMBEIEET DS RRAEBDERENEES
%, WK 6 Frn.14:09 Hifi g5 (VCPLID) Y 0. 5°
A0 71 32 3] Hb TG 4% D5 1D R ) L A5 0O Ok T b B XL
By R A sz B, M X E, 14 06 5 % A
(VCP216D) 1. 0° #f1 iy B 5 R A 71 1, ml DLW
S0 L B AL Bl B A A A AE ] S A P — AR AL Ty
ti] 14 SICTR 204 B A 81 3B A 3K — P AE Ay A IR 11 3R
SERAL T A T3 MG - DT A T4 O3 1 PR e 5 4 1t
XA

[F] B, A0 LG 3% 48 1) VCP21D 52 i &

—— VCP21D
—— VCP1ID
—— VCP216D
- = WHEER

(a

141

124

10+

5 /km

0 20 40 60
ST K-/ dBz

VCP216D fil VCP11D R T 5.3°.7.5°.8. 7°.
12. 0°F1 16. 7°55 m A A A 4RI . I AR R RS
TR 55 B A (ROSE) 1 51 45 2R K & L 78 4% IR A ]
H,14:36—14:42, 5% X8 K (VCP216D) 7. 5°.8. 7°
A 12, 0 ff 19 4% 1) 3 b 2 mT D A B 1 b A E
(7D RS IR 2 A I B R 35 7% Ay e 200 B 1A 1 S
FIFE. BB BRI Mm oy 7.5° | TR
TS 1 T B AL 3 2T A v AU 95 A B A
ST i (Stumpf et al, 1998) , W&t X 42 4~ 4] . £ 48
1) VCP21D MR 5 AufE DL B2 G B 4

35 XK (VCP216D) A I 8 15 (VCP11D) 18
14:36—14:48 W [EXHZ KRG HAT WM - 58 2% 0

(b) ——— VCP21D

14 —— VCPI1ID
—— VCP216D

== EREER

T B/ km

Z,./dB

Bl 5 2024 4E 7 H 10 H 19:33 H il 8 & (VCP11D) (M 3 ik (VCP216D) 1 1934 il
ik (VCP21D) 78 HL R E 1) Ca) 5T 3R P F T (b) Zor T B ZR
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F2 2024 F7 R 18 H 14:36—14:48 FZXE A (VCP216D) P SHE~ RIRF 4 R
Table 2 Identification results of mesocyclone products from Jiaxing Radar (VCP216D)
from 14:36 BT to 14:48 BT 18 July 2024

pURIIEY g i SRR AE
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14:36 =YL 4.3 7.4 7.4 0.9 4.1 7

14:42 rh i 4.3 5.0 5.0 2.4 5.1 8

14:48 i 4.4 6.2 4.4 2.7 4.5 9




%5

TR R 2 W A TR () 26 R R R A R A 603

T B TR AT 68, B 7 0 v A2 a9 A R TR
EESMEA.

2.2 CAPPI =g

CAPPI(constant altitude plan position indica-
tor) A] S B X N AN [a] & BE A Ak S L A H T i
A EERRIRGE . AR RAEIE F R i
Z— AERATE IR W PE R AH A E HE R KA
S5 2 Jr iR B E B AR L. b T AT Al
VCP11D il VCP21D 1 F {4 451 85 = (1) oMk 55 i FH &%
e R — i 20 VCP21D #1 VCP11D %48 . ik
Fi Barnes J5 4% CAPPI ;= 5, Barnes JFikiT
Ge it b B 5E e de /N UL AEL 5 43 BT (8 2Z 18] Y 1R
28 KX GBI AT % W43 BT« BE 8 150 50 HE B b Ak
i — 4 5 — 2 5 804 (Pauley and Wu,1990) , = —
FRTER R 2= ) 2 A E T RoR . A SCR
FZTT 06 AT 2y RO 1 km 19 55 w5 °F T (E . BE
B AL ST 08 BE 8 43 SRR AE () B AN % 0 450 40 1) B AR
A UR L DL WL S e =y o3 AR 45 H Y LS  Barnes
G ENIREE T A3 T U N & = A D
2024 A 7 J1 10 H MLk #E R ), 24 K b I
kg8 T VCPLID Bl =t , £ F VCP11D %%
30 3 BOHE g i H i VCP21D 8 . I 3E 47 X ke 43

314N
31.3
31.2
311
31.0
30.9
30.8

31.4°N -

31.3
31.2
31.1

<(a) 5 km
3 v
121.45°E

31.0
30.9
30.8

*(c) 6 km'
2
121.45°E

| 1
120.55 120.85 121.15

M 25 SR E 8 FrR.

fE 5 km (5 BE AL L B A R 0 DX AR 9 L AR
T VCP11D #2509 CAPPT & #4E IX ] Bl B A7 B 47
FA) i 2 VE L REAS A RIOULIN 2] e 26 i R 2 254 . SR
VCP21D £ 5 th F = 40 /i 3 #8053
CAPPI #Ei% = B b i 854 7™ a5 ke 2k, Hh 3 22 Ak Ui )
B XX — PR BRI T O KU N R B
TR AMBATEE J1. 76 6 km /5 B4, VCP11D &
A IEINE 5 RN AN R BRI T
AR B . ML Z R, VCP2ID R Y
CAPPI JG 3k $2 15 2500 W8 00 465 4, o) R 28 1) 7 1 4%
4 50 BT 3 % . 35 5

2.3 WEENIGRE

1 B KU W 5 s v, SRR 3R R T R
P A AR A . R RO AL B IR R S AR A8 RS 1
e T = A PR Y B KUK CE A X, g B
B IRVIBURE RN T 0 = 4 K7 28548 3 o T & KU % 3
PRAR TSR I O, AT L — K G Kad
], I HE T = 4E 725 43 R (3DVAR) il W £ 3 ) 75
K S 7 SO a5 LB XU (Potvin et al, 2012)
HET AL 5 3K % 3 A 2 (VCP11D, VCP216D) Hil [
KA (VCP21D) 7E I 28 KA b 19 g 1L

<(b) 5 km
|
121.45°E

. S
120.55 120.85 121.15

“(d) 6 km
1 ™
121.15 121.45°E

o i M I
120.55 120.85

[E— DS O e
=5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 dBz

B8 202447 H 10 H 20.03 HFii ik (a, o) VCPLI1D Fl
(b,d) VCP21D #53X 75 A [A] & B i CAPPI 7=
Fig. 8 CAPPI products from the Qingpu Radar at different altitudes based on
(a, ¢) VCP11D and (b, d) VCP21D modes at 20:03 BT 10 July 2024



604 A

% 952 %

2024 4F 9 H 16 H & XD 57 Gl & B F
07 :30 7E b T 4% 16 W8 97 I 80 i 11 .30 3 A VL7 |
L (25 AE S, 2025 VIR R 45, 2025) , 2 =g m, b
Vg L5 I M | e A b 9 A 8 R R i XL
8~10 G IRVL IR FER 11 ~13 %, R R
S H S E S 1L 08100 3525 YOkl S2 B A )
25 VG L LA Kz Bt B 48 235 il A 300 1) XL 37 B VRS B 3%k
B Vg 7 5 WAV IR S HE AT AU R R R
UGS R A T R R 2 B R T VCPLID
H1 VCP216D A4, AR 0T 1 H 3K FE A H 6T
3 (VCP11D, VCP216D) # 4 Jy B 7k A X (VCP21D)

120.8

122.4°E

121.2 121.6 122.0

PO it A A e K A A IR B 5 T ) 2% S
(B9,

Ao 0T A A K A X R 0800 £ KUK
Yy AE 4 ke 15 5 L Y RE S B0 1 I LA B2 5 XUk e
Z4e L AT AL 2] & Wb 67 T B R (B 9a.
Ob). g WE M R T EH S K. BEE
FIIE 7 e, 50 IR S 19 XU TS A B 1 i
Zetk A 2 B Y O X0 A X IRE 4~7 km
e R AR N L 5 UGS LB FR (8] 90) . F L
Z NI T R 1 7 km & BRI oIk S B
Z) 15 KSR RO Bk R DX SR T AR AR L R L 7E L

122.4°E

120.8 121.2 121.6 122.0

0 10 20 30

40 50 60 70 dBz

B9 2024 4EE R INEFE"HAA 9 H 16 H 08:00 3T X E 1k (a, o) Xt i =X (VCP216D, VCP11D)
Fil (b, D RERAL (VCP21D) [ A [7) 55 B S5 5 38 B (R8T XU ORGRD
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