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Abstract: In order to address the issue of insufficient vertical sampling below 5° elevation angle and the
presence of detection gaps in the volume coverage pattern 21D (VCP21D), four new scanning patterns,
namely, VCP12D, VCP212D, VCP215D, and VCP35D, were developed based on WSR-88D. These new
scanning patterns were tested using the Yingkou Dual-Polarization Weather Radar, and the results are as
follow. The sensitivity and data quality of the four new scanning patterns are comparable to the current
VCP21D. The capability to suppress ground clutter is also similar, meeting the operational performance
requirements. Therefore, these new scanning patterns can be applied in operational settings. The severe
convective detection patterns, VCP12D and VCP212D, provide increased vertical resolution in the lower
levels compared to VCP11D. They can obtain more detailed detection data beyond 100 km from the radar.
Additionally, their scanning time is reduced from 5 min to 4 min, resulting in improved detection perform-
ance for the rapidly developing severe convective storms. The non-severe precipitation mode, VCP215D,
has 6 more elevation angles added compared to VCP21D. This allows for more continuous vertical detec-
tion products and enables a more complete and detailed representation of echo structure characteristics and
storm top heights. The detection time of VCP215D is comparable to that of the VCP21D, demonstrating
its superiority. The clear sky pattern, VCP35D, has a slightly smaller data coverage range compared to
VCP31D, but it offers higher spatio-temporal resolution and exhibits superior detection capabilities. The
new scanning modes have increased the maximum non-blur speed. The high-altitude (above 10°) speeds for
VCP12D, VCP212D, and VCP215D have been raised to 33. 36 m * s~', the low-altitude (0. 5°—1. 3%
speeds for VCP212D and VCP215D have been raised to 28. 47 m « s ', while the entire layer speed for

VCP35D has been increased to 26.38 m = s .
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Table 1 VCP numbers implemented in WSR-88D
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Table 2 Parameter table of VCP12D

Wi/ WE KL/ (‘ji‘rﬁﬂm*%ﬁ//rw’ (}EEMW%&M\)/ ok o i 12 / ﬁ”‘ijtm‘;i*ﬁﬂ
Ces™h Gk BRI/ 1) GREENR P AR /s~ ) ps HE/(mes)

0.5 Cs 21.2 15/322 — 1.57 —
0.5 CD 25.0 — 40/1014 1.57 26. 38
0.9 Cs 21.2 15/322 - 1.57 -
0.9 CD 25.0 - 40/1014 1.57 26. 38
1.3 Cs 21.2 15/446 — 1.57 —
1.3 CD 25.0 — 40/1014 1.57 26. 38
1.8 B 24.6 3/644 29/1014 1.57 26. 38
2.4 B 26.4 3/857 30/1014 1.57 26. 38
3.1 B 26. 4 3/926 30/1014 1.57 26. 38
4.0 B 26. 4 3/1014 30/1014 1.57 26. 38
5.1 B 28.0 3/1014 30/1014 1.57 26. 38
6.4 B 28.0 3/1014 30/1014 1.57 26. 38
8.0 CDX 28.4 - 38/1094 1.57 28.47
10.0 CDX 28.9 - 40/1181 1.57 30. 74
12.5 CDX 28.7 - 44/1282 1.57 33.36
15.6 CDX 28.7 - 44/1282 1.57 33.36
19.5 CDX 28.7 — 44/1282 1.57 33.36

T - CS Fil CD 23 3 22 14 5% i I i1 3 £ 2 0 B ML . B B0m S8 I U7 50, CDX R R A % IR B B 4 e 1 i 82 2 5 0 7 XL R A

&R 3 VCP212D S # %K
Table 3 Parameter table of VCP212D

e/ W Rk / <ﬁ§f§ﬂﬂ‘<?¢%ﬂz/f>/ <i$f§ﬂz]‘<ﬂk%ﬁt/f)/ Jik w58 B2 / RRAB
Ces™H CRRBERK P S/ 1) GREESK P AR /s~ ) ps B/ (m e s™1)

0.5 Cs 21.2 15/322 - 1.57 -

0.5 SZCD 25.0 — 64/1094 1.57 28.47
0.9 cs 21.2 15/322 - 1.57 -

0.9 SZCD 25.0 - 64/1094 1.57 28. 47
1.3 Cs 21.2 15/446 - 1.57 -

1.3 SZCD 25.0 - 64/1094 1.57 28.47
1.8 B 24.6 3/644 28/1014 1.57 26. 38
2.4 B 26.4 3/857 28/1014 1.57 26. 38
3.1 B 26.4 3/926 28/1014 1.57 26. 38
4.0 B 26.4 3/1014 30/1014 1.57 26. 38
5.1 B 28.0 3/1014 31/1014 1.57 26.38
6.4 B 28.0 3/1014 31/1014 1.57 26. 38
8.0 CDX 28.4 — 38/1094 1.57 28.47
10.0 CDX 28.9 - 41/1181 1.57 30. 74
12.5 CDX 28.7 - 14/1282 1.57 33.36
15.6 CDX 28.7 - 14/1282 1.57 33.36
19.5 CDX 28.7 — 44/1282 1.57 33.36

£ SZCD th " SZ7 4 SZ AL S5 15 1 TR 8 0
REEN 40 A~ VCP212D RAEKCN 64 A UM B i
M2 L R PRI R
2.2 VCP215D

VCP215D 2 — ik B /K B2, 75 VCP21D By J
fili BT AR SRR O ST 2 MME2
a2 AR 2R 2 A= 20 A TR AR 3 A
A0 £ e FH A9 02 43 25 O 7 2 CS/SZCDL 367 s 58 B

15 A #3618 B ) 1 H. VCP215D M %
VCP21D HHAP AN T 6 4>, I B IR 25 78
Wi 42 & . 5 VCP21D #H Lk, VCP215D & 2 f
(10.0°,12,0°,14. 0°,16. 7°,19. 5°) Ft KA 28 Ji&
FTFF 33.36 m + s (VCP2ID #£ 9. 9° LU k2N
30.73 m s ) ARZ A 0. 5°,0. 97,1, 37 2 T} |
28.47 m + s ' (VCP2ID X2/ A Jy 26. 38 m »

s,
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Table 4 Parameter table of VCP215D
MW/ W K/ (‘?E;Eﬂﬂ(@ﬁ//l‘)/ (}EEMW%&/’P)/ ik o 98 BE / ﬁ?‘ﬁxﬁﬁi*ﬁﬂ
Cesth GRERRMEZMERE/s D GRERKMEZHE/s™D ns HEE/(mes™ 1)

0.5 CS 11. 46 28/322 — 1.57 —

0.5 SZCD 16. 897 — 64/1094 1.57 28.47
0.9 CS 13. 375 24/322 — 1.57 —

0.9 SZCD 16. 897 — 64/1094 1.57 28.47
1.3 CS 15.921 22/322 — 1.57 —

1.3 SZCD 16. 897 — 64/1094 1.57 28.47
1.8 B 15.921 3/644 50/1014 1.57 26. 38
2.4 B 16. 897 3/857 40/1014 1.57 26. 38
3.1 B 14. 767 3/926 40/1014 1.57 26. 38
4.0 B 16. 771 3/1014 40/1014 1.57 26. 38
5.1 B 17.538 3/1014 40/1014 1.57 26. 38
6.4 B 19. 5575 3/1014 40/1014 1.57 26. 38
8.0 CDX 19. 5575 - 44/1094 1.57 28.47
10.0 CDX 19. 5575 — 50/1282 1.57 33. 36
12.0 CDX 24, 864 — 50/1282 1.57 33. 36
14.0 CDX 25. 640 — 50/1282 1.57 33. 36
16.7 CDX 25. 640 — 50/1282 1.57 33. 36
19.5 CDX 25. 640 — 50/1282 1.57 33. 36

2.3 VCP35D 5 VCP31D #f [, VCP35D — J5 i 4 % 1 49 4 ik

VCP35D gz #3072 VCP31D f JLfilh I
IR B S B UL 5) 38 m 2 A RJZ A £ F
2 AR TE SR ARIZ 3 AW A {20 ORE D7
i CS/SZCD.410 s SE i 9 A 3L 12 14 .

(] i o A 00 P 20 5 53— D T e X 41 i A0 A 1 9
B XF TR IR A R AR R AE SEIORS AR . TR L A AT
VCP31ID. fig K ABEMIE M 11, 6 m « s " 2 T} 5
26.38m=es ',

£S5 VCP3SD H K
Table 5 Parameter table of VCP35D

TN REHek/ (EJ’i‘JEHI]‘(Wﬁ//I\)/ <iﬂs\l§Hﬁ<W§W¢>/ Jik b i BE / B RABE
Ces™H CRRBERK b A /s 1) GREEMK RS BR /s~ ) ps HE/(mes™)

0.5 cs 4.966 64/322 - 1.57 -

0.5 SZCD 15.612 - 64/1014 1.57 26. 38
0.9 cs 4.966 64/322 - 1.57 -

0.9 SZCD 15.612 - 64/1014 1.57 26. 38
1.3 cs 5.473 64/446 - 1.57 -

1.3 SZCD 15. 612 - 64/1014 1.57 26.38
1.8 B 15. 134 3/644 55/1014 1.57 26. 38
2.4 B 15. 863 3/857 48/1014 1.57 26. 38
3.1 B 16. 391 5/926 48/1014 1.57 26. 38
4.0 B 17.542 5/1014 16/1014 1.57 26. 38
5.1 B 17.542 5/1014 16/1014 1.57 26. 38
6.4 B 17.542 5/1014 46/1014 1.57 26. 38

3 ATal B Y BRI g 22 7

3.1 EBBEREEER
T Ik 2 B 4 TR A AE I AN [) B s AT

IR B IME T o BRI T K RO BT R TR
A i 2R G0 s R A i i A2 A B G S R B 2%
PRAZ A B SRR BE 19 D7 3 L T LA B AN IS R G
1 PERE R E PEAN AT SE R UL R s Rt S
WO R . B T T SR R AR AR R 25
(5] 95 1) i 7 i L AR 55 - SR T H I R A 50 km
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M@%dwﬁﬁﬂ%&fﬁ SYSCAL J& 8 ik 26 M 3 iE
19 55 A H AR H B AT LSR5 T B 7 38 6 S i 5 A
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