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Abstract The existence of the lacking region in the Doppler weather radar velocity field is one of the most important factors impacting
the accuracy of velocity products. An iterative filling method based on the VAD technique is presented in detail under the assumption of
the actual wind field of linear distribution. A filling test is conducted for the artificially created random discontinuous cumulative 10° —
180° missing gap as well as the continuous cumulative 10° — 180° gap according the type of lacking area, based on the observational
Doppler data. The analysis shows that the method is suitable for the random discontinuous cumulative gap within 180°and the continu-
ous cumulative gap up to 110°. The average absolute error is in about 2 m/s compared with the original data. The linear interpolation
method and the iterative method are also compared with each other under the two methods” prerequisite conditions met concurrently.
The results show that the accuracy of the two methods are creditable. Relative to the sensitivity in the positive and negative turn of ve-
locity data in linear interpolation method, iterative method should have a broader application.
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Fig.1 Three types of lacking region images in the Doppler velocity product. The lacking region

caused by ground clutter (a), the lacking region caused by folding range (b) and the actual no echo region (¢)
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Fig.2 Velocity filling images at 00:50 UTC 15 June 2004 with elevation of 1. 5°
(a. the original image (28°—35"), b. the artificial lacking region with 28— 35°,

c. the filling image by linear interpolation method, d. that by iterative method)
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Table 2 The mean absolute error A, the error frequency, the correlation and the statistic U as are calculated by

the iterative filling method for the random discontinuous lacking region of 10— 180°
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10 1.59 80.0 18.6 1.4 0 0.98 1. 06 1
20 1.85 73. 4 23.8 2.7 0.1 0.96 0.54 2
30 1.53 83.0 14.5 2.5 0 0.97 1.07 1
40 1.29 90. 2 9.1 0.7 0 0.97 1.81 2
50 1.55 77.7 21.6 0.7 0 0.98 2.22 2
60 1.87 70. 2 27.6 2.2 0 0.98 0.36 2
70 1.87 72.3 26.6 1.1 0 0.89 1.17 2
80 1.31 89.7 9.1 1.0 0 0.96 0.74 2
90 1.43 83.3 16.3 0.4 0 0.98 0.54 3
100 1.58 81.5 16.9 1.4 0.2 0.95 2.13 3
110 2.11 67.2 26.9 5.8 0 0.97 1.50 3
120 1.57 80. 2 18.9 0.9 0 0.94 2.37 3
130 1.11 93.1 5.7 0.2 0 0.96 1.72 3
140 1.67 79.0 19.8 1.2 0 0.98 0.23 3
150 1.59 77.2 19.5 3.3 0 0.92 0. 86 3
160 1.96 71.2 25.5 3.0 0.3 0.95 2.33 3
170 2.20 65. 8 26.3 7.2 0.7 0.96 2.43 4
180 1.68 77.3 20.1 2.2 0.4 0.94 2.47 4
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Fig.4 Filling image for the random discontinuous lacking region with the accumulated gap of 90°

(a. the original velocity field, b. the random discontinuous field with the accumulated lacking of 90°,

c. the filling image, d . the curves of the original data and the filling data at No. 200 range)
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180 8.35 55.0 12.1 6.8 26.1 0.79 0. 27 325
3.4.2 E%‘ﬁf/iy/‘\ THO .
EEREA R A ESL BB A MMABROE 3,43 HASCERSW

160° &ULEﬂ‘ﬁ%EAE"Jm%»@%?%ﬁ%kﬁﬁi
(FEAXTHE 1000—15000) , A 3¢ R EF U Seit &3
It 0.01 py R F ARG, S5 — Oy i e e B L R
K BEBE DA 1/4 MBI C LKA HT) 3/4 11
B 55 D B TR A A A D R g — 1

A3t L A BE AL AR 14 2 B 5 8L AR ) X 31 45
HNETE HE SR L 7 2 SR 6 AR B X3 A B
INRE B I 5 S0 0 38 R % 3 G L Bk Tk 110° B
T ZLFERS 0.5 min 5% BURE AN AN T L 180° B B 2
KEN T 6 min, AHXF T IAE 6 min —AMAH RN H

BAs AT AR U J0 1k T R0 o R P . AR IR
BUMN I 1 B A E AT R B LR B A

PRBUANE I T 1 2% 25 R A5 67 Ak 1/ 1 110719

[l RE g 1 s S AR AN A 7 1 2 S5 1 £ Bk
1 e ) DX Py SELR R S IR 5 o 2 T i 2 R AR Gk
Hik 90 Ry 15 . AR L 25 Y 1 5 200 AR5 18 31
S FSECRN RHRE B X EE it 2. AATET Se Rl I Kb
Jer A R AR G i S I T R N ) R K 0 S )
SRS BN A B ik 90° AT TH RN T 3 B 1 o IX
S EL LR SRR B i /s . MUTET Sd B i 2t m]
A BUR B A I (R S0 A9 0 R R

APRFF— B0 B I EBUE B 29/ 1—2 m/s,
M FAELT PR — 2. Sk AU AN L A

H A R DR T AR G 1 D 3 TR R R AL L LR
L 1) L AE AT B AR A 19 PR B BB A9 0K B 1L
A D S8 s i/



168

Acta Meteorologica Sinica S 24 2011,69(1)

—128 m/s
=27
—20
—-15
-10

v (m/s)

—-10 —

—15

data
filling

1 5 9 13 17 21 25 29 33 37 41 45

49 53 57 61 65 69 73 77 81 8 89

Azimuth (%)

Bl 5 gk ARG 5 A2 90 AR
Ca. R L b, BEHL R BRI 905 7 /1 8 .o ZEAUIEAMET . d. 56 200 > 25 1 TR0 FE b 200 it 20

Fig.5 As in Fig. 4 but for the continuous lacking case

48 ik

AR SCAE 52 b M e 03 A B9 26 8RS PR
37T VAD HOR 2k A AN 5 3k B 92 B
0 8 T A 1) A B Al N D b s ) DX s A A
53 IR BEA T 0F FE AR 5 o 2 SR 2 W SRORE T 10
P 34 i DX s 75 4 A TR R T AR ek Kl 7
{10 195 D0 » T8 3 Al TR A AT RO g I A e 1 K
AT 5 V5 g — Fob 7 i ool T Ak B 7 3« HAT 850 114 B
M.

(OFEF TIPS BN v L SR i
L2 Sraa -t/ IME 19 J7 AR R B AR R %
Pl B A8 R B AR IE W R AP AT R B

(2) 75 [ st 3 A2 2 A A L B 35 0 228 ARUIRCRD 35
AT SR AP o PR 7 35 SECRN 45 RS B 249 ] A 5 6 Bk
) X385 2 B AELAT 5 — BRI O SRR A 2
AN BE WS 5 T 470 (R0 05 5 224 B 00 DX 3ok 38 M (B 77
S IE SR I A (T R R 2 BB e Tk AR

2 0 B AT 5 A IE B S8 R R B AU L T 3k AR X 4
P75 A BUR & A E ),

(B FE Ny ifil i85 BEHLAS 3% 2 B2 Rk F 10°—180°
FRY 5 DX A0 3 AR BRI BE R U B 11 1 SR
PR/ B KR PR L XHRETE 2.2 m/s LLP,
B Ay s SRR BN 38 5 T A oG R AR gt
U MR, BE T 5. AR ITE 4 s
VLN b 55 B AE T AT,

(OFE Ny il i % 22 B GR 110°—180" Y B il
DI B0 R R AR AR 2 HOd ] T % 2 BB O 7R
160° LA P filg ke i) X 8, £ 160° 38 B P & - 35 4 %oF 4 2
162 m/s DAN A FE 85 ey o (R RE B AN B4 ol 2ok 1 A1
FRBREME S R U BB R, (Has 4%
AT ] SR 2 7 % 2 R AR 11 110° AN b dscf o

2% 3k

B AR E XU BT L A o A 2008, X I B LR AR TR T 35 R R BE 0 IT 1
7R H R R K A DU S AT 5T, R4, 66(2) :251-261



BLSCHEAF 2T VAD H AR A2k ARk 15 52 00 22 0% 3 3o 52 e 0 DX 319 3 A ME 169

WA B SO, 3k B4 2007, 2230% 8 15 Ok o B RS R B %
BT SE. R RASR.26(4) :821-829

SR S VR L B AR 2002, 22 W) R 15 WU R BB 2k 0 F
58, LA G2 4R . 13(5) :591-599

XN B, AR 51 B 2007, e TR 2 8 119 43 A 28 37 5T 3t 4y (e
PN T 125 (0 S RURSCR AT AR AR L 65(2) £ 252-260

LA T, 2005, A A6 5 B G HOR. 6T S HE B,
256pp

TE R . 2002, B T 5 22 3% 3 B 3k 00 AT & KU eI i Ak (D). &
db: B R¥F

TR W R A 4R A L. 2006. 223 ) T 5 Al 55 K R R I RUPE A ]
WIME 5 58 A R /K S04 0l I B 5 . AR 2 4 64.(4) 1485~
499

IRARIE. 2003, 2 & 8 K AW 5 R 7w JF & B 19 80 fse 8
[D]. #gat: M 5B % B

BLSCHR BRI, T R AF. 2003, &4 R 1) SR 2 3 ok B R AE . X
G2 .23(2) :209-216

TRIF  FSCHE  RAFAE. 2007, 2235 ) K ACH I8 BB PP I&] BBE 7> A
R A% .3301D) :22-27

Paul R. Desrochers F. Tan Harris. 1996. Interpretation of mesocy-
clone vorticity and divergence structure from single-doppler ra-
dar. J Appl Meteor, 35(12):2191-2209

Thomas Matejka, Diana L Bartels. 1998. The accuracy of vertical
air velocities from doppler radar data. Mon Wea Rev,126(1):
92-117



