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Abstract: Zhang Jian’s automated 2D multi-pass velocity dealiasing algorithm based on the horizontal con-
tinuity of velocity fields is improved in this paper. In Zhang Jian’s method, a set of initial reference radials
and gates are obtained by finding the weakest wind region, and then with these initial reference radials and
gates, the continuities among adjacent gates are checked and the aliased velocity values are corrected.
However, it is hard to precisely obtain reference radials and gates because real wind field is interfered by
meso- or small-scale system, and isolated echo zone, which will influence the velocity dealiasing process
greatly. Therefore, the improved algorithm is proposed for this problem. In the continuous detection
processes, the aliased velocity suspected boundaries are determined, and then the aliased boundaries and
velocity regions are identified. After that, an extend neighborhood scheme is applied to correct the aliased
velocity gates in the aliased velocity region in the aliased velocity revision process. In addition, by lots of

radar volume scan experiments, it is found that the discussed method is effective in velocity dealiasing,
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which is significantly better than Zhang Jian’s scheme and WSR-88D scheme.

Key words: Doppler radar, velocity dealiasing, velocity aliasing region, extend neighborhood scheme
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(Here the “0” points indicate aliased velocity gates

Illustration of the original radials

in these radials (j, j1, j2, j3, and j4); the “1”
points indicate already dealiased velocity gates in
these radials; the “2” points indicate aliased

velocity boundary gates in these radials)
i g .
r .
22 '22. . i3
222 0" 2
2= o0 22 L4

P 2 b R B AR B G A D

Fig. 2 Illustration of the aliased velocity boundary gates

(The explanation is the same as Fig. 1)
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(The explanation is the same as Fig. 1)

N N £

Pl 4 ARAG R R DX 7R B IET B R D

Fig. 4 Illustration of the obtained velocity

aliasing region gates

(The explanation is the same as Fig. 1)

A5 24 R A% 1) L B T ) 4 1 o A S5 T A A
HHAR A AR 1) 1 O B 85 28 14 42 1) 38 3 (36 2
| Vi, — Vi, |<aVyH V., Vi, >0
HE.,., =2 k=*+1,+2,L,+5 (6
Horbo b SRR, FOR WS § AR 10 T BRI BT B A S
O B8535 B 1) 1 4% ) 284K, B 3R Je K R R
BWMEFo, e i — e fRm B BB FENRE,
Fo,=2Fmi—rRmEE ;) BEFEREE LK
) R RE SR 1) 00 A DU IA Sy 3T A A 408 B B R = ]
FELEARRIME B2 M 56 ) BER 555 i —k 21 b
% FE R TR — X,
AT U 45 1) - o 22 I AT 05 4 19 A 1) 228
R AR 1] 340 T2 48 2 ) W 2 5 il 2 2 2K C6) 1 4 A, U031
o 174 SO X Sk (B il 2) /R A 4 s .
MR LA b JFUER , 55 4 )b R U O A AL
M) AT R U



620 A

% 939 %

1.2.2 ¥R ARBGERR AR T %

X R 73 14 3 3 R R A 2 R 3 A i
JEE 1) 1% 52 X Il AT RE A5 2 AR 4 9 A0 B, (H X 55 A7
[m] 38 DX R B A9 IS [ 9 X ol T 380 AT (= 5 1Y
JE AT SRR RERS B A AL p AL B T T AT e A
P REAR I J5 ik AT IR LM . T WA L
25 T AR I A S BB R AR 1) by R
PR R X AR A AR X AR N,
U AR BLXG O RO 1 — > AR e 7
A AR N B A — BB X ARAR O X R AR
R

R4 i S P D B FRATT B XS A+ X RS 1 [l
e X5 A 408 30 1m0 9 DX A7 AR L TR) AR R 2R o 7 St
JE R v R T R A 4 T ik R A R R R
AEFE . AR Y T R AE R 5 KX W R 2
A1 I ff o AR TE B 1) AT 32 2 B R A R AR )
JELEE 1Y SR H e 58 3 B4 DU AT ) G A A2 1)
PIASBITD) 37 J8& 2 \AS I3 i) (BTS2 1) D) 1] L LA
Looxt f 2 b DU A A AR D R A S L R
BBLAEH — R AT A R B GRS H I
V2 32 \ASTT i) B B9 TP A O R — 2 R R A L
VR HEAT S )R B A O R PR R L AN BT
JEAR ZR A EL I A A e A v L AR B A RO el A 5K
RS AR DN B 02 25 R O kAT 18 B RO AL B
PRI\ T5 [ S A 5 R .

CETERPERR P S VS ST B B SRR (BB
PR 9 2 2 T b 0 A2 T B A

(1) AL & IE W AL B /Y (bRl DL H.
Aty b P e 20 2 A SRR AE D 1 IR B
08 TP 2R ) A 1) T R 22 b A A2 2 53D L DL RIES:
VR 1 2 DX (] BRSO A 9 R S DXL AT AR AR
EBNZSHEHE.

(2) FEHA R B s (4 U 1) b, e A7 AE D 3 A
PRAEN RIS I LA AR A0 2R () A2 i ek JRE 22
R YEY/N G

(3) A fial b AR A T 28 i 4 ) 422 1) i JBE 22 o 20
LPEN DR

Wi R LA b = AR AT LUE S 225 5 B vl &
A fi AR . ARG B 2 A s s B b — MR AR 1)
TR B A8 P TR A6 AN A5 1) R R AT R K (B
B ERR IS AW R R B AR 1A R 2 e
D] 3% 28 7 i) DD i) 4% 1) o DA IE [ B0 R £ B0
PEAT o — EUPJICE B 59 2 75 {6 WA A% ) b MO

O i [R) ERF ) PRy 0 1) 71328 126 R AT 38 6 P G 00 R 08 3
R b B

E5 3R AR\ T 1 iR
Fig. 5 [Illustration of extended

neighborhood eight-direction code

H A7 A JC AR AL 128 R 2 47 8 AT S AL 42
T7 ik JCR Ak BB B . BT R Ik e i 1 X A Bk
S BB N — A A8 S S 2 T U o Ak A L T
PP R R I AT EE S P A T AR AR Ak B 5 — 2o A
AWEE B EI A 12 AR R e B

2 BRI

R TR G R PR AE AR L A A
TR A R AR BRI, SR S T s B i AR
e 3 et 5 At E 4 AR R AR Bk AT L
B, U Zhang 25 (2006) [ — 4k 22 i 42 38 1 JiF i
WIS F WSR-88D Bk, SR BH T ot i 33 0 B 4%
AP RE .

2.1 KMEHEHELR

IR 0 ) BT 5 RS9 A B i o 3 R 2 141
PRk AR I Rt o R PR — T T B XU
R 25 Gy H B T 2 RORYY 194 A% 1o 3 2 L L PR ST
AR IV AR A A U O b DX 2 1 XU R ey P L T
by Ak PR 5 AU 2 A% 1] 38R BEORL L X 20 M BE 5T 5 X
AMEEBFE L. 7—Tim it R UL 2
AR B AL B0 AL [ 9 o T AR IR T A HHY 114
R T2 IO 500 25 KA o T 2R X T 30 A 1Y [T 3Bl B K g
Ja WY S0 RE RS A BT 1 18 3 O R IR A —
T JEE b B 1 T S B 0k 1A A AR S T R

IR B & KB 2008 4F 9 F 24 HAE)™
ARAE AL B R B il 14 15 XU LG BHC 3t A
JUME BT 2005 4 9 H 11 H AR # VLA G JH T



%05 1 %

W4 T R R A

B RO B T B ik R CR S

621

DX 4 T8 BB Bl 1) 65 XU B 3t M ol Bt e Ak L R
FHA X 30 TR A e 7 08 MR 41 6 580 9 R 2005
E3 A 22 AR R RE M 5

2.2 EEEMXENREEEMERREST

6 J& 2005 4£ 9 4 11 H 03:01 5 XK S EIM
A ) E R TR A DL LR — R A (A
0.5 b 1y 8 B2 37 M0l 22 5 it B 20k 1R 3 B2 M ) 2

REAF (& 6 Jr7R) EAE 2 B IISL 490 3L B (o]
e DX AT S R R0 AT A A L T S O T B
AE A8 A0 A 3t 12 S BSOH) X sl (&1 6.d v 428 ) 38 88 i B
A XD .

TEHE 5 AN 38 25 o A7 A5 B B0 AL [0 36 X (AL 9
55 A7 (819 DX HLAT 850 7™ A B R 3 B iR O R
10 R PR M SRR AR A 2 R A (&L 6b ) o X T
AR B R AL BRSCR AN B . (& 6e BT

Kl 6 2005 4F 9 J 11 H 03:01 & KUREFEANEE 0. 570 A 2 1087 38 4% 1] 38 i 92 k)
() JF IR ERREY, (D) JRIG4E M HEE , (o) Zhang Jian 535 (118 o BE ORI 8400
() 0 5 TR 31 S 38 A7 7 S M X I A A5 2R s () et B 72 ) 32 3k B 00 A5 2R
R RNBERIEE Jy 26. 84 m o« s~ 1 Horn (1 6 [ BR P9 3278 (92 Zhang Jian 5595 8 1 i 40 33 09 30 5 BRI X 880
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(a) the associated base reflectivity, (b) raw, (c) dealiased using the Zhang Jian’s algorithm, (d) identify

the aliased velocity regions using the improved algorithm, (e) dealiased using the improved algorithm

(The Nyquist velocity for this case is 26.84 m « s~

1

, white block shows the radial velocity is identified by

the improved algroithm, white circles indicate areas of aliased velocity)
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