A Y ~ e = o LY
BIEZUNEXNEARLXBEXRSIIRZEF
& P
IMRT FEYT Ok Mkt R#HBE FHY IO
1 BEEMHHRAKE, %1 844000
2 PR ZE, LiE 200030

3 LETHEHEKALR A, L 201700

4 T EFEXTWAR A, &% 310002

5 IAEHEATAL R, HiE 226018

. A LEEHM. IR R EAWIAUN . 30 WL Tkt 6 FSI B MR A ok, mid s
BT EMHFIR 5w A E X LR & A7 SO X 58 LR 2, 1P &5 I VCP21D. VCP11D.
VCP216D %5 AN [A] A4 A S 7E — M /K Bt IR & S R AP I S B AR . A5 SRR PRkt
(VCP21D) AXfjifiz (VCP11D. VCP216D) #5REAEHATATIE B B R 1iE, VCP21DAHEVCP216DR
BELE S ERERE, WmHEERN, SHHEY A, MRl (VCP11ID. VCP216D) #HH /KB
(VCP21D) ReMAT e T3 B 5 o] B RE BE, Xt Zppid R AU S5 St Ui R SO AE R R A 42 T
HEHMEMTEE; VCP216DAMEVCPLIDIE N 1O 44, BN SRIUIR 2 M XU 25 b RS B )
B, g M B A RS R TPt SRR E XS L, VCP11D. VCP216DAI#VCP21D, 7E 5 kmiE
FE UL B s EIRECE i s: Mg RS, XN (VCP11D. VCP216D) XU ik [ i 45
BN (VCP21D) |, FHHE w] AR AN SOIrS FE 38 A7 B0 5 7t
KRR : AR, SRR, G, LIRS i

FEET: SCERR 55
DOT:10.%7519/]. issn. 1000-0526. 2025. 080601

Applicability Evaluation'of'Radar Multi Observation Modes in Different

Types of Weather Events

WANG Rengfei .GUAN Li** ZHANG Jing" CHEN Bo' CHENG Lu® LIU Zigi*
WANG Kun®
1 Kashgar Meteorological Office of Xinjiang , Kashgar 844000
2 Shanghai Center Meteorological Observatory, Shanghai 200030
3 Qingpu District Meteorological Office of ~Shanghai, Shanghai 201700
4 Jiaxing Meteorological Office of Zhejiang, Jiaxing 310002
5 Nantong Meteorological Office of Jiangsu, Nantong 226018

Abstract: Based on the S-band dual-polarization radar data from Qingpu (Shanghai), Nantong

(Jiangsu), Hangzhou, Jiaxing, Huzhou and Ningbo(Zhejiang), the effectiveness evaluation of three
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volume coverage patterns (VCP21D, VCP11D and VCP216D) are assessed under general
precipitation, severe convective and typhoon conditions. The evaluation is based on three methods:
subjective identification of characteristic tracer factors, interpolation of reflectivity factor
isosurfaces, and wind field retrieve using dual-radar data. The results indicate that both VCP21D
and VCP11D can accurately identify the zero-degree bright band characteristic. VCP21D,
compared to VCP11D, shows better stability in recognizing the melting layer height, with a
smaller standard deviation and a better match to actual conditions. The convective coverage
patterns (VCP11D and VCP216D) significantly enhance vertical observational resolution
compared to the precipitation coverage pattern (VCP21D). This improvementyis crucial for
detecting key severe weather phenomena, such as Zpp columns and mesescale“cyclones.
Meanwhile, the additional 1.0° elevation angle in VCP216D volume coverage pattern is
particularly effective in capturing mesoscale features such asllow-leyel gust fronts and sea breeze
fronts. Also, this additional scan cut eliminates the effect fromyground® clutter echoes for data
quality improvement. The data from VCP11D and VCP216D volume coverage pattern shows
great advantages in generating constant altitude plan=position indicator (CAPPI), characterize the
details special above 5 km altitude, compared to VCR21D volume coverage pattern. in both
isosurface interpolation and wind field, inversion. In the comparison of wind field retrieve, the
availability and accuracy of the retrieved /dataisignificantly improved, from the dual-radar Wind
field inversion results usingfconvective coyerage patterns (VCP11D and VCP216D) compared to

precipitation coverage pattern (VER21D).

Key words: volume coverage pattern (VCP), severe convection, typhoon
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cipating in the evaluation
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Fig.3 Time series of melting layer height identified by Hangzhou radar (VCP216D) and Qingpu radar (VCP21D)



from 07:30 to 08:30 BT 12 June 2024
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Fig.8 CAPPI products from the Qingpu radar at (a, b) 5 km and (c, d) 6 km altitudes, based on c) VEP11D
and (b, d) VCP21D patterns at 20:03 BT 10 July 2024
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Fig.9 Reflectivity (color-shaded) and retrieved wind fields (wind barbs) at (a, b) 4 km and (c, d) 7 km altitudes,

based on dual-radar observations from Qingpu and Ningbo using (a, c) convective (VCP216D and VCP11D) and
(b, d) precipitation (VCP21D) patterns, at 08:00 BT 16 September 2024
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Table 3 Statistical characteristics of wind field retrievals based on the convective patterns (VCP216D and
VCP11D) and the precipitation pattern (VCP21D) at 08:00 BT 16 September2024
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