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Abstract: In August 2019, the GLC-12A-type mobile X-band dual-polarization weather radar, developed by
Fourteen Research Institute of China Electronics Technology Group, was used to conduct field tests in
Dafeng, Jiangsu Province. In this paper, the data quality of the mobile X-band dual-polarization radar was
analyzed by using the field observation data of this radar and the CINRAD/SA radar in Yancheng, and the
data of six rainfall stations in Jiangsu Province. The results show that the attenuation of the radar after
passing through the rain area is related to the distance. For the same precipitation process, the farther the
distance, the greater the attenuation. In order to reduce the observation error caused by attenuation, the
difference reflectivity Z,, and correlation coefficient py, (0) are corrected by signal-to-noise ratio (SNR) to
improve the data quality for ground or biological clutter removing. Then the differential propagation phase
shift rate K, or differential propagation phase ¢, after quality control was used to express the total bidi-
rectional reflectivity factor attenuation correction at the distance of R in rain. At last, data analysis shows

that the data quality of the revised mobile X-band dual-polarization radar has been improved.
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Table 1 The main parameters of GLC-12A mobile X band dual polarization weather radar
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Fig. 1 Field Test of GLC-12A mobile X-band
dual-polarization weather radar
(a) radar hardware, (b) positon,
(¢) positional relation in Gaode Map
(yellow dot: postion of radar, red dot: automatic rainfall station)
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Table 2 The distance between automatic
rainfall station and radar
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Table 3 The heavy rainfall observed on 11 August 2019
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Fig. 2 The radar image at 03:00 BT 11 August 2019
(a) CINRAD/SA of 0.

(b) mobile X-band dual-polarization weather radar of 1.5° elevation angle

1. 5740 £ L0

5° elevation angle in Yancheng,

(red triangle and circle: position and observation range of

X-band dual-polarization weather radar respectively)
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Table 5 The average reflectivity factor deviation observed by two radars at rainfall station
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Fig.3 Quantitative analysis of radar and rainfall data

(a) Dafeng, (b) Yancheng, (c¢) Dongtai, (d) Sheyang., (e) Jianhu, (f) Xinghua
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Fig. 4 Values of reflectivity (a) and SNR (b) at 1.5° elevation angle
at 03:00 BT 11 August 2019
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Fig.5 The SNR correction of correlation coefficient of 1.5 elevation angle at 03:00 BT 11 August 2019

(a) before correction, (b) after correction

T2 g Bl g 73 ) 2 78 7K P R 3 B i I A ) I8 5
T AR TR BE B — A B K DX IS 1SR £ A Y AR iz
{E 36 R T B B OURE 25 70 I 1) BB A A% 5 g
Ohy I 15 £ 8 ARV 2 ok HL T 1] S 95 R S 90 3 e i A
(975 18] » BSORE BT R ) R Rt T X A i 00 » &
LI T K P B 3 i A 0 22 5 AR BRI R 1 2 Y
ek 7K DX I 32 Y

FZEIPAERRANL pa, S 1L 1 13 72 AR BRIE B AR
F X AR B T Ll AR D5 ) A% 47 A 828 AR A R 51
(5 g, (EL A /N B 5 0RE FTER R 25 BT A %
58 2 B K X BE A K. gy 1 R /DN B B R
JKORE AR B FCABL R R X348 M A2 R, M5 i T
KL B AR BRI T XIS o, {H T 38 B B CGBRER B
,2018),

oo FIHERR 5 15 HLHE R W0 22 0 AL R A% R K,
AT TE RS R 2, M2 00 SR T Zo, 1
TP T IE AR T UHER B g, » P BETT ZEXT o, BL
Yo AT B Pl A AE LI B P S g AL B

FRAL T B J2 417 25 38 2 R Bl 5 [ 7K I ok [ml
WAL 1) pa, AT BE 22 KT Fog KT AR M 51 ke 1 97 B
F HE IR (2012) A1) AR 12 41X 73 3t 23k i M ik oK
Ja RGBT EXN o HIBITE . AR R
SF AR A M LE VT 1B A9 A1 O& 2R B0 25 0 B
DAL DA i A+ 2R A R Al i o 3k 00 Joi o 42 o O
P R o ¥ . A W Il 3 2 2% Dl (o Ak A A7 3t -
2018) » AR Jim AR A 1) 7 LR VR AG AR po, 1B I B A0 B
(5K B 45,2018)

VAR 1) AR AR P AN AR A B A 205 o fe FR A

LA Gap G—1) vy (D 5 A7 dap (G— 1) — ¢y, () =140°,F
A pap CO RN Ry 24T B 0, X HAE I | 180° (i
R dge/IN AT 22 A] 4 [R] B D 5 58 B TR AT & .

DKL A I [0 T80 SRS AH B8 LA S M | b B 5% o A T
Rl o WEH B E RS, XF g, U8 P AT B
S KT B pay T 1 F AL K (E AR S 2o 3 B
A pap 2 5 HAR T 5 A AR B R A B (AT 3k 5 X5
o8 9X9) B poo M8 M 255 KB FEATUE B AL B, X)
BFEPENY po (EHEAT ISP T 0 1 B AR 1] X IR
PrBIE N g FEAT 4 km B 0B 371, 085 AL
BT &G AR ga, RN 30208 0 2R —
X 22 K T 45 78 1 BB (A8 SCHC 107D B 4 58k
FHE 3 A BRI B Y ga, fH . 2019 4F 8
11 H 03 WM as 20, 0. 5°0 AR b g, 25 44 30 A UE
Ak PR T EMR (B 6) L 216 B P 8o L 08 I 1 BR
SR T —28 g, B sl B 7 ik 20 239705 7 b
M) g, Bl BE 25 A8 At 2k, 20 B8 Uk S i U
R 1 —Se & s B 3l 10 5 .

3.4 ZRITIE

Bringi and Chandrasekar(2010) i 3 1 5+ A9 %4
EAALR B R Ay T2 00 R 0R Ay, = AL — A,
(A AL 9399 R 7K P F0 i D i I8 7E R 7K X Hp 11 52
WL AL dB - kD) 5 22 0 AL R AR K, Z ]
BEAR ERAAER R B, AT R K, 5808 22 70 1%
FEARDL pap R FRIBTE N H I 25 F7 38 R AL 9 0 8] 7K
SR T IR AZy (R F1 25 43 S5
FH2ZFEWBITIE AZy (R, HFEEKXNT .



344 A

% 84T %

6 20194 8 A 11 H 03 W 1. 5" 22 AL B AI AL ga, 2544 Sl AN S 0 A0 R
CLL A8 A AE — 254} 3y 1D
() JEPEHT > (b) P& P 5
Fig. 6 The de-jitter and filter processing of differential propagation phase

at 1. 5° elevation angle at 03:00 BT 11 August 2019

(a) before filtering, (b) after filtering

(The red cicle indicates the presence of some wobble points)
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Fig. 7 Variation curve of differential propagation phase (239° azimuth)

at 1. 5° elevation angle with distance at 03:00 BT 11 August 2019

(a) before filtering, (b) after filtering
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Fig. 8 Reflectivity factor of before and after attenuation correction

at 1. 5° elevation angle at 03:00 BT 11 August 2019

(a) before correction, (b) after correction

(The red cicles indicate that the improvement effect is obvious before and after the revision)
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Fig. 9 Same as Fig. 8, but for differential reflectivity factor
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Fig. 10 Quantitative comparison of reflectivity factor between two radars

before attenuation correction (a, c¢) and after attenuation correction (b, d)

in the ranges of 0—30 km (a, b) and 30—60 km (c, d)
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