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Non-Precipitation Identification Technique on S-Band
WSR-88D Polarization Weather Radar

ZHANG Lin YANG Hongping
Meteorological Observation Centre, CMA, Beijing 100081

Abstract: In contrast to the new generation weather radar, dual-polarization weather radar can transmit
both of horizontal and vertical electromagnetic waves, and collect more information to differentiate between
precipitation and non-precipitation radar echoes. Identifying and removing non-precipitation echoes in radar
reflectivity fields are one critical step in radar-based quantitative precipitation estimation. In this paper,
according to the observed variables and characteristics of non-precipitation, an algorithm of quality control
for S-band polarization weather radar data is developed, tested and evaluated by employing the WSR-88D
polarization weather radar in Shanghai. The results demonstrate that the algorithm could identify more
than 93% non-precipitation, and the precipitation echo error is only 3. 82%.
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Fig. 1 Flowchart of the dual-polarization

quality control (dpQC) algorithm

L1 ERBEXRHE
& 20 b ¥ g I WSR-88 DML il 7= i K 1% .

[SI=t=1=Y

QOWIN——o00S | | | |
Shohouosuitoo " NPWH

Bl 2 201449 H 21 H 20:44 -9 5§ I 35 000
CHE B 18 A B AR 3R 100 km)
() FEAR AT 36, (D) FEAR R BE » (o M3 R B, (D) 243 AT %6
Fig. 2 Shanghai Nanhui S-Band WSR-88D Dual-Polarization Radar observation at 20:44 BT 21 September 2014
(One circle represents 100 km)

(@) Zu, (O V, (&) puv,s (D) Zix



668 A

% 5 44 %

BR AT, AR R K R (5 R A D Zy RV
52K = WK [ AR AR AR PR Ot R P S A I 7 38 AN
Sy 5642 X4 WA T Al I 72 1t ) tt&ﬁﬁzzéﬁﬁ%‘
AR

P 3 Sk B K AR B K B o 1 883 B
Geit T 2016 4F i EIL WSR-88D i 1k A vk WL il
AR 198 AR B L 7E Gt Z HTE Se AR A A
SO T T 96 28 36 N L X3 I B K A Al B K Tl 38 R
FA L3 14 35 8 sh < 420 /N SR BURN B (2R AT 50
MR8 e 1145 A Mt & B L A B K B0 1Y ony BUME 7E
0. 2~1 A8 4k, 17 B 7K [0 19 4 56 R B pur #E 0. 8~1
WU W Z A — & X,

] 4 Sh FEARAH O R BRI E 2 A,
P A BTHT 2 oy =0. 95 B, 2 HCIE B oK [l 9 45 5] 25
B AH 0 23 U8 50— 28 0E B A BE K 100 3 T 24 oy =
0.7 Wf, 254 — 3843 KK 15 O B R ok .

1.2 KERIFH—KRTEE

K I B oy <<0. 95 $E 28 IR L % J& vk
B X LA B vk K TR A 0 L 5 B R A R 8 —
WA T JE B AT RE MR AR R, A — S Bkoeh R P, 24
onv BB /NP B K IY gop B0 BE B S B U8 B F
bor PR E AR AT 5 B0 prr I8/ 5 3K Fl IR 2 B Ry R 1Y
— R FEE. S BB WSR-88D Wi ¥k & 15 /K F- Fl
A A A B O 17, A X T M R KO0 5
w4 IR R AR P A T KRS SO ST SRR B A X g
BURR B PR T MRS R ARy — R
FE, HLWE B8O . B & TR K % R Y R S AR L AR —
e R FE B R 8 5 pur R/
TS 2 T o] 78 XA B B 3 5000 T o 4 o) v £ B UK

L I B A 3 — IR 7 2 A TE R K [l I e 7
ASSCHN T [l T i AR AE 2 B AT AR B .l T K
LR PR A 2 — e o 5 0 K AR A 5RO R
W A R v o P I 5 e 0 [ B i R R [T 90 T e . 2
— AR H B oy <<0. 95 IR K AT 2% T B 2 0
19 Zy R T Evopis as F1 Eropo as, {8+ 2 (1) Fl
3 C2) 7359 g vk 8L A0 AR 2 — U o 58 2 1 R A e
P B T oy <20, 95 B L H1ER (1), Zy 45 dBz, H.
Eropis an,>>8 km, ﬂ'Jle”a"Jﬂ\J??K%T,Tiﬁ (OHV{E%H'?S:US
uli Z 8] B A R AT RE A AR B R 2R AR A AR ) |
L B K P DR PR S 8 R IH T E (2 >
45 dBz) , HACBE @ ad 1 o, T IR Oy 2 WKUBR B AR
Faorm_core JE S MBS BARAZ B T Ik w9 BE RS . 5K (2)
Jt 7 S U AR 1 — R 78 SE I AR T L TE L T KU
PRI 5 24 Evopo as, =9 km B, W51y 35—

Tang et al (2014) {4 B 58 WY, 3 7 4~ U0 B
HEASBUE T UKL AR 1 — PR 58 28 78 A [ T IR
FK/NITR A kL F Bk K IR A W W K G 72 R s o 1HL
B AR AR [ AR 3

B8 |3t/ Hia /N b 3

OO OoCoOoOooOo O
O=INWRARULUADIN OO

o 0 -
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0

pllV
B3 R R AR B K [ AH O
FE puv BT B T

Histogram plots of the ouv values

o

Fig. 3
associated with NP (blue) and P (red) echoes

B4 BEARAH 3 2 H05 U0 E B K Il s 2R
CHH 2 R B 18] 4a: 0. 95,8 4b: 0. 7)

The non-precipitation recognition using correlation coefficient

Fig. 4

(Correlation coefficient is 0. 95 in Fig. 4a and 0. 7 in Fig. 4b)
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(a) residual non-precipitation after removing biological scatters, and

(b) after SD(puy) recognition
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Fig. 12 Quality control of Shanghai Nanhui S Band Dual-Polarization Radar
at 10:47 BT 6 September 2016
(One circle represents 100 km)

(a) Zy, (b) Zy after QC
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Fig. 13 Quality control of Shanghai Nanhui S Band Dual-Polarization Radar
at 20:06 BT 6 September 2016
(One circle represent 100 km)
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Table 1 Evaluation of non-precipitation recognition

for S-band dual polarization radar
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