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Abstract: Based on the statistical analysis of echo structure of severe convective storms in Guangzhou du-
ring 2015—2017, a network of phased-array polarimetric Doppler radar has been set up, which can entirely
cover the central district of Guangzhou. The main purpose is to obtain high-resolution radar datasets of se-
vere meso- and micro-scale convections, which would be helpful for further analyzing structure and the for-
mation, dispersal mechanism of these storms. Meanwhile, it could contribute to understanding the effects
of urban canopy on the local meteorological field and the linear convection systems such as squall lines.
The results of field experiment show that the high-resolution radar datasets from phased-array radar have
great advantages in monitoring development of local meso- and micro-scale convections, and the evolution
of local intensity of linear convection systems. It would greatly help to increase the accuracy and timeliness

of early warning and other operations. The poor side is that the phased-array radar scans with a

x EHEARBERES T E (41875182) 8 K T A B & TR (2017YFC1501701) T~ A4 BHE H X135 H (20172C0402) \J" 7R 44 A R BF 4% 5 4 T
H (2020A1515010602) flJ~ AR H AR £9 H (GRMC2018Z01) 3 7 ¥t 1y
2019 4F 1 H 14 HtHis 2019 4F 12 H 9 H W& & fi
AR ROCE EE R AT B R Bl %5 . Email : 756853701@qq. com
WA AR, 2 F R SIR M B AR K i FF & . Email: dongminghul976@163. com



824 A

% 5 46 45

single beam, which makes it difficult to further accelerate the scanning speed.

Key words: dual-polarization, phased-array radar, local meso- and micro-scale convection cell, linear con-

vection system, monitoring, early warning
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Table 1 Attenuation under various rainfall intensities

L2 AR XKEEREZE

MRJE/dBz X/(dBekm ') C@dBe+km!) S/(dBe+km 1)
40 0.19 0.056 0.019
45 0. 45 0.12 0.028
50 1.1 0.28 0.047
55 2.6 0.7 0.09
60 6.5 2.5 0.185
65 16 4.3 0.4
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Table 2 Detection range of X and C band radars

under various rainfall intensities

3 /dBz XPB/Cekm™ ) CUPB/C« km™)
20~30 ~0.1 ~0. 04
30~35 ~0. 25 ~0.09
35~40 ~0.8 ~0.25
40~50 ~10 ~4
50~60 ~16 ~6
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Table 3 Detection range of X and C band radars

under various rainfall intensities

i i/ dBz X P Bt /km C W Bt /km
50 16.2 39.6
55 8.6 23
60 4. 36 12.5
65 2.13 6
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Table S Echo structure characteristics of severe convective storms in Guangzhou during 2015—2017

EIGRS /42 H B CUTC)  Z5fembfa] /46 3 HEF(UTC) R0 XI5 % 1) I/ dBz K/ km JEHE /K
20150515 1700 20150515 23:30 N T Pidt— % 60~65 220 30
20150523 0400 20150523 11:30 InEiiNi Pidt—% 60~65 150 30
20150531 08:00 20150531 10:30 7N P78 60~65 170 30
20150611 0800 20150611 11:30 Ikl Pi—% 60 230 25
20160105 03:30 20160105 05:00 X VYR — 45 s A b 60~65 55 15
20160320 1030 20160320 13:00 WAL X Pidt—A&m 60~65 138 16
20160404 0754 20160404 08:42 FE M Pidt—A&w 65~70 130 25
20160409 20:54 20160410 0024 th L Pdb—~%Am 55~65 412 30
20160412 0554 20160412 07:18 FH M Pidt— AR mE 60~65 80 12
20160412 2030 20160412 22:30 7N Pidt—%&w 60~65 440 35
20160417 13:00 20160417 18:00 7N T Pi—>7 60~65 500 37
20160506 0830 20160506 12:30 I iR 60~65 400 40
20160515 10:00 20160515 12:30 IpliNiil Pidt—4r 60~65 380 35
20160615 0700 20160615 1030 A b IX. P-4 60~65 160 12
20160615 1930 20160616 00:30 7N T W7 60~65 330 40
20160704 04:00 20160704 09:30 i) Pi—>% 60~65 300 33
20160826 06:30 20160826 1200 JN T 7i—H 60~65 320 50
20170503 20:30 20170504 04:30 JoNTH Pidt— 4w 60~65 530 35
20170508 09:00 20170508 14:30 I Pidt—ARw 60~65 500 35
20170511 20:00 20170512 00:30 At 3B 4 X Pt~ M 60~65 350 30
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Fig. 1 Distribution of phased-array
radars in Guangzhou
(Blue solid dots represent the four phased-
array radars, from north to south:; Huadu (HD),
Maofeng Mountain (MFS), Nanhai (NH)
and Panyu (PY) Radars, and the three blue
circles stand for range of 10 km, 20 km and

30 km away from the radar, respectively)
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Elv:0.9"
Date:2019/04/15
Time:13:29.34

Name: Z(PPI)
Range:42 km
Mode: rain
Res0:30 m

Site:Panyu
Lat:23.007"
Lon:113.317°
Alt:0.064 km
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Fig. 2 Comparison of echoes before (a) and after (b) ground clutter

suppression under sunny sky conditions



5 6 3]

FRIGEAE I AR P I KT T 4L Ry R0 B IR i 4 829

27
31.7

(b) e F—31.7

31.7

&3 i 2 e 2 A BOR R
(a) APAR ik 12 A 3 J& , (b) CINRAD/SA 3 ik 1% [ i JiF
Fig. 3 Comparison of zero velocity contour of APAR radar and CINRAD/SA

radar after ground clutter suppression

(a) radial velocity of APAR radar, (b) radial velocity of CINRAD/SA radar
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