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The Application of an Automated 2-D Multi-Pass Doppler
Radar Velocity Dealiasing and the Research of Its Effect
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Abstract: An operational challenge in using Doppler radar velocity field is that velocity measurements are
often aliased. The experiments of velocity dealiasing are developed by introducing an Automated 2-D
Multi-Pass Doppler Radar Velocity Dealiasing Scheme from Zhang Jian (NSSL in USA) into typhoon data
and severe convective storm data from Doppler radar (SA and CB) in China. This paper analyzed the char-
acteristics of the new algorithm in detail, and proposed the schemes of data preprocessing. The results
showed that the new algorithm from Zhang Jian could not only perform continuous velocity fields, but also
possess improvements in regions near data voids and range folded observations. However, it has also dis-
advantages for isolated echo. At the same time, it is found that AP (anomalous propagation) clutters may
affect the effect of the dealiasing.
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Fig.1 An overview flowchart of the

K

automated 2-D multi-pass

velocity dealiasing algorithm
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Fig. 2 An illustration of the initial approach for searching the Initial Radial.

Here “7” indicates radial direction and “¢” indicates azimuth

direction. The two pictures illustrate two possible scenarios where V),

changes sign from two consecutive radials to the next consecutive radials.

The initial radial is chosen as one of the two middle radials with a larger N,
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Fig. 3 Radial-by-radial dealiasing

using the first three reference radials
The “i” points indicate the already dealias-
ed velocity gates in three preceding radials
(Py,P;5,and P3). The “a” points indicate
velocities in the current radial (marked as
“C”) that are dealiased using the average of
the three preceding gates in azimuth direc-
tion; the “r” points indicate velocities that
are dealiased along radial direction using
the “a” gates; and the “n” gates indicate

unprocessed gates
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Fig. 4  An illustration of the 2rd round
radial-by-radial dealiasing procedure.
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Radial “0” represents the current radial un-
der processing. Radials “—1” to “—7” re-
present the preceding radials that have

»

been processed and “i” points indicate

“good” (dealiased) velocity gates. The grey

”

“a” and “r”

points are “good” velocities
that have been dealiased in the 1st round
radial-by-radial dealiasing. The black “a”
and “r” points represent the velocity gates
that are dealiased in the 2rd round radial-
by-radial dealiasing



&2

MEmE. i 2 ikiR

BRS04 B O B R E 207

AR SO o R 3 IR HE R B [ Y R R
7I°JrL TE X 1K BEORE AL B R 2o A Rk B TR O 1
AT PR BRI i I 5 — 00 o J2= 4 400 o7 B R AR A7
Eﬁi&#ﬁ—ﬁ( 50t BIVES — MRA ) A e i —
HRAR 1) B 5 LA — A S XA B & . A
XTI A 55 B H S WSR-88D 1B A5 M 5
WA AR 1] 7 i) R AT I T P8 MY b BRI B
L M Se AT J5 6 A1 D5 1) 9 Ak B, P BB 47 42 1) 7
T F9 Ak B4 DR 775 2 B 2 110 Ak LR A 2 o 22
(9, A3 25 1 b B 7 A2 R R B OR . s

AL

2l E

5 5 Wk EEAR AL E R
Fig. 5 The radial location of VOL scan

B 6 20084 9 A 23 H 18:44 & K BA& L M35 0.5

TEAS ) 8 B 1 5028 it 51 14 3 B 7 B fE

O i R 3 — ) AL 7 1 OO i+ Al T A 1 0 —
o B b A 1) (9 Ak B 0 5 4 — A O 2 A T 1) R
A HACA — HAR 1) R R . RAR oL 2 e B i
IR B A B A 7 AL AE S R BR T I0 R SR PR AR
I 5 H A4 B2 LASD S P50 B — A s v A A0 B4 L
JEZ G AR AR BB 360 AR Z A . X AR AR
o) HEAT AL B U4 B O AR AR 1] B, 0 A0 £ 2
(BT A5 05 L FA A EA T IR R A 4R 4R B S 0 AT HE R
AR (8 — AN T R AL D O MRAR 1) 1 T 6 A
KUE IF R T2 7 67 (B I 5 X6 Bz 1) A8 1) % H g
1 sl G A HEA AR 16 A B B R A (R — T
PLAEER O . XA P2 5, i 2 15 7 o A
IR 1T A AR Z B AR 1] #R I — 2 360 AR HL
TR AR 1) L AR A RS P 7 A KM SR A R T
A 1) o R Al e LA R 9 7 b R A 1 3 JRE
P2 TR IR) R, AR I b D 51 110 G 3 R SR 28R
fE—ERE EWA Tk,

K6 45 HzF kT 2008 4F 9 A 23 H B K
BAR LT A3 25 R N 6 b Al LU M % Bl A

AR TR L A ) R TR

(R R EEy 26.32 m« s ') (a) HEAT IR 2R B RSO Ak 2 A7 199 4% 1) 3
(b) AH Y 38 B2 55 (o) B 3005 It S5 18 B BRI Ak B1US 9 A% ) S 2 5 (D BT 8 1%
2053 MR AR ) Ak PP AT B T ARDOR) 1 A 1) R T
Fig. 6 Radial velocity field observed by Guangzhou radar on 0. 5° tilt at 18:44 BT 23 Sept. 2008.

The Nyquist velocity for this case is 26.32 m « s !

Shown in the figure are (a) raw, (b) the

associated base reflectivity, (c¢) dealiased using the new algorithm., and (d) dealiased using the

new algorithm after supplementing radials.

The white circles indicate arcs of aliased velocity
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Fig. 7 Radial velocity field observed by Guangzhou radar on 4. 3° tilt at 19:31 BT

23 Sept. 2008. The Nyquist velocity for this case is 26.32 m * s

'. Shown in the

figure are (a) raw, (b) the associated base reflectivity, (¢) dealiased using the new

algorithm, and (d) dealiased using the new algorithm after wiping off the discrete dots.

The white circles indicate arcs of wiping off the discrete dots
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Fig. 8 Radial velocity field observed by Guangzhou radar on 2. 4° tilt at 1838 BT 23 September

2008. The Nyquist velocity for this case is 26. 32 m « s~ ' Shown in the figure are (a) raw,

(b) the associated base reflectivity, (c¢) dealiased using the operational WSR-88D scheme,

and (d) dealiased using the new algorithm. The white circles indicate arcs of aliased velocity
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The Nyquist velocity for this case is 13.99 m « s

' Shown in the figure are (a) raw, (b) the

associated base reflectivity, (c¢) dealiased using the operational WSR-88D scheme, and (d)
dealiased using the new algorithm. The white circles indicate arcs of aliased velocity
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Fig. 10 Radial velocity field observed by Yangjiang radar on 0. 5° tilt at 18:47 BT 23 September 2008.
The Nyquist velocity for this case is 26.32 m « s~' Shown in the figure are (a) raw, (b) radial velocity

before echo classify, (¢) dealiased using the new algorithm before echo classification, and (d) dealiased

using the new algorithm after echo classification. The white circles indicate arcs of aliased velocity
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Table 1 Accuracy of velocity dealiasing before
and after echo classification (unit: %)
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