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Abstract: The large-scale CINRAD operational network has been built in China. Using quite a lot of data
from the network, this paper analyzed the detection capability of the radar network in monitoring the large-
scale weather systems including cold front, extratropical cyclone, Jianghuai shear line, low-level jet stream
and typhoon; the mesoscale weather systems such as squall line, gust front, hail and thunderstorm high in
severe convective weathers as well as the Meiyu front rainstorm. In addition, the scanning strategy and
parameter setting in the CINRAD operation model as well as the features and problems of its technical sys-
tem were discussed. The progresses are as follows: (1) Improving the existing observation model: Adding

clear air mode and RHI vertical scanning mode to strengthen the radar detecting capability to clear air echoes
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and the refinement of vertical structure; setting high-mountain observation mode to enhance the capability

to the boundary layer. (2) Improving radar adaption parameter to solve the problem of range folding and

velocity ambiguity. (3) Using pulse compression method to develop the detecting capability to weak echoes

and keeping spatial resolution of radar data. (4) Making good use of radar networking technology to realize

simultaneous observations in time and space on different scale disastrous systems. (5) Using dual-polariza-

tion technology to improve the accuracy of quantitative precipitation estimation and identify the precipitati-

on phase state. Based on the above five grogresses, a preliminary scheme of radar technology upgrading

was proposed. Finally, an outlook for the development of future CINRAD was presented as well.
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Fig. 1 Echoes of cold front by CINRAD at Hefei
(a) Performance of first-type cold front on the radar reflectivity factor at 14:32 BT 30 June 1999, elev. =0.5°,
(b) Performance of second-type cold front on the radar reflectivity factor at 09:33 BT 22 June 2000, elev. =0.5°,
(¢) Performance of cold front wind in the radar radial velocity at 02:15 BT 23 June 1999, elev. =0.5°
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Fig. 2 Echoes of extratropical cyclones by CINRAD at Hefei
(a) Structure characteristics of radar reflectivity factor of extratropical cyclones at 10:58 BT 22 June 2000, elev. =0.5°,

(b) Structure characteristics of radar radial velocity of extratropical cyclones at 09:21 BT 22 June 2000, elev. =1.5°
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Fig. 3 Echoes of typhoon by CINRAD at Wenzhou (a, b) and Fuzhou (¢, d)
(a) Asymmetrical structure of the radial velocity of typhoon Saomai at 05:43 BT 10 August 2006,

(b) Part of the enlarged image of the asymmetrical structure of radial velocity,

(c¢) Front genesis reflectivity factor of typhoon Morakot when landing at 08.:23 BT 6 August 2009,

(d) Corresponding radial velocity of front genesis
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Fig. 4 Radial velocity echoes of the Jianghuai shear line by CINRAD at Hefei
(a) Corresponding radial velocity of the shear line at 10:32 BT 29 June 1999,

(b) Schematic diagram for the Jianghuai shear line velocity field
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Echoes of hails by CINRAD at Hefei

(a) Performance of hails on radar reflectivity factor at 12:24 BT 24 September 2000, elev. =0.5°, (b) Radial velocity

when hails occurred at elev. =1.5°, (¢) Part of the enlarged radial velocity (Black arrows represent the cyclonic winds)
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Fig. 6 Radial velocity echoes in adverse wind field
(a) Adverse winds in hail clouds observed by Nantong radar at 06:36 BT 5 June 2009,
(b) Adverse winds in rainstorms observed by Nanchang radar at 21:21 BT 1 June 2009
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Fig. 7 Echoes of squall line by CINRAD at Shijiazhuang
(a) Reflectivity factor of squall line observed by radar at 20:00 BT 10 July 2012, elev. =1.5°,
(b) Variation of weather elements at Wuji AWS

10 1 % A 4 WL B 1 — Ve 2 SRR 5 U0 B 5 BE RO 4. T 9c 1 9 4
2.4 ERE 0400 4T 75 5285 B A 0 2 T UL 5250
W TR 158 00 A P B 9
1 3 III-T|
I KSR G DAL 5 15 D FELIE 30 25 2 0 5 11T RS A

30

E T8 [E1 952 _E T A A 0] 30 o BRAE s s X, B TR T e A K FEE R — 0 IR
B T I R AE S AR S e AH L. B 8 45tk T ERERW XIS RIREDT HARRERIRS
P A8 T T 358 PN — R 0% B A r e B ) o DX IR SNIDES 32310 N 1R SN IPNDE TSNP S SR - VAN
.25 #REERGE JERARGE— 38 PR TR GE ™ A 15 2 it ) J

1E 1. 2.4 BB PR PP P ROEFE RS EN FBKRERR RN R . TR RRERX
o MIET 9a 2 rn) R B AT LUK B AERT I ik ol Y AURSE. U0 2007 48 7 H W A A Y0 e 80 R
J B PG AT 1 A+ T A D A S A o M T B 2R T R AR A L B 2R 2012 4F 7 21 H
EWREERE e HEEG ., GERAENBRGE AR RAEEIGUE XA “7217 88 X R ARG E R R
9 7 16 # 2l 14 3 B S0 B e R XU A RS A 1) R B R R B T A BT — A K AU TR R AR AE L Ty T
B L lE b, mT L& BURS ok uh PO A AR P Ty R T BRI (AT /AR L 20125355 45 2012)
[ 52 BT IR A o3 A . A SR i A T RAHBIEBEAN RN LA LR



ERR ] 2 MR B — AR AR IR S M R A T A g 23 A B R Ok e e 271

P8 XU Il g A

(a) 2009 4% 6 J] 3 H 21:51 & 753k 0. 5710 A B G Bk v £ i B XU I S 6 TR 7 11
(b) XJ If Bl 8a i 9 B4 v £ o e XU A58 o) 3o 12 R
Fig. 8 Echoes of gust front by CINRAD at Shangqiu
(a) Reflectivity factor accompanying gust front in supercells at 21:51 BT 3 June 2009, elev. =0.5°,

(b) Radial velocity accompanying gust front in supercells
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Fig. 9 Radial velocity echoes of thunderstorm high by CINRAD at Shangqiu
(a) Radial velocity of thunderstorm high in supercells at 22:15 BT 3 June 2009, (b) Relative
radial velocity of the thunderstorm high, (¢) Conceptual model of thunderstorm high,

(d) Surface observation corresponding to thunderstorm high

W) e A ) B [ B A R T i
PRI HR I f FF LRI ], T 7 A B A
S A LA AT O WD A . R 38
405 5 50 W D K SR T DAL AR08 B 38
K B K L K AT A 3 0 D0 5 K 1 3
X T4 7 T R A R R

R I 00 T DR B XK
2 T i AR 1 7R WS 4R 8 L R A R

I E KR AW & . FIH ZR CR . AE
% VA b S 5 TR 3 R %) A K 5 B R R ) R
K. BEE IS LK (Bringi et al, 2010) if # 1Y
IR AR 22 3% 8 5 /<75 3k S A ) — B e E 3]« A
PR IR PR A7 B AN 1 B 2 A A T e T DL LA
MR B S A3 BE AR AR AR R T AL (R Z) 10000 km*)
A DU e S o A SR — A T R R A — R
I8 2 AR A (PR RS 20 BEAE 150 m, i 4r HEE 1),



A

272

% 939 %

10 2012 4F 7 H 21 H 13.00 B 1 h 8 ik 0 B 7k
Fig. 10 One-hour precipitation estimated by
CINRAD at Beijing at 13:00 BT 21 July 2012
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Fig. 11

Radar network products in the process of rainstorm

(a) The 700 hPa (top) and 850 hPa (bottom) wind fields of weather radar VWP network in Beijing
during 08:00—18.:00 BT 21 July 2012, (b) One-hour precipitation estimated by
radar network at 04:00 BT 9 July 2007
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Fig. 12 Reflectivity factors of typhoon Saola detected by CINRAD at Fuzhou at 09:44 BT 2 August 2012
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Fig. 13 Radial velocity echoes observed by CINRAD at Tongling on 1 August 2012 with different PRF
(a) PRF=1014 Hz, unambiguous range 148 km, (b) PRF=738 Hz, unambiguous
range 200 km, (¢) PRF=644 Hz, unambiguous range 230 km
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Fig. 15 Radial velocity echoes (a) by CINRAD at Wenzhou at 10:47 BT 12 August 2004, elev. =1.5° when
single repetitive frequency PRF=1014 Hz, and (b) by CINRAD at Yangjiang at 21:30 BT 23 July 2012,
elev. =1.5° when dual repetitive frequency PRF=644.:429 Hz
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Fig. 16 Radar echoes detected by using pulse compression technique abroad.

Reflectivities obtained (a) through pulse compression by 40 ps pulsed width

transmission and (b) by high-powered 1 ps pulsed width transmission
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Fig. 17 Radar echoes detected by using pulse compression technique in China.

Reflectivities obtained (a) by 1 us pulse width transmission, (b) without compression obtained by

10 ps pulsed width transmission, and (c¢) with transmission obtained by 19 ps pulsed width
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Fig. 18 Quantitative precipitation detected

by dual linear polarization radar
(a) One-hour precipitation by dual-polarized
WSR-88D radar, (b) One-hour precipitation
by WSR-88D radar
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Fig. 19 Detection capability of MMW radar

(a) Sensitivity of 8 mm wavelength radar to particle size and liquid water content,

(b) Sensitivity of 3 mm wavelength radar to particle size and liquid water content
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