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Abstract: Based on the X band weather radar network in Chengdu, a radar network scanning strategy of fast-speed volume scanning
adding with multiple RHI scanning is designed. Through optimizing the volume scanning layers and radar configuration parameters
and increasing the RHI scanning to the convective cell center, It can be used in the radar network to get the detailed precipitation
structure with high time resolution, especially in low boundary layer. A flow of radar network cooperative control is also designed
based on the technology of key area identification, priority calculation and intelligent scheduling of radar tasks. A strong convection
identification algorithm based on neural network, and an unsupervised Learning clustering algorithm for automatic recognition and
location of severe convective weather echoes are developed for key area identification. Radar experiments show that the scanning
strategy and cooperative control method can obtain the detailed vertical structure of strong convective weather.

Keywords: radar network, scanning strategy, cooperative control, neural network
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Fig. 3 A cooperative obseration on strong precipitation on 23 Augest 2020 in Chengdu X band weather radar network
(a, b) composite reflectivity and the task scheduling, (c, d) base reflectivity

Advances in Meteorological Science and Technology S&EHT#RE 11 (4) - 2021



88

SELE LV

dvances in Met S&T
HE R W I P AR AR, SR ECE Y P A3
5O, JE I R S A R i R A A SR SR R R A e T
A0 bR, JFH——#THRS, WEBFR,
FERL 26 B A B X R A 3 O 34, SN
S226~S228, 7F ¥ BH T A ki BT R 5 5 0 AT 64
G5 NS229~S234; SR MR HE 5 T A BE B A7 B A
Yl TARRES, #EATMAES T HEAEERE. R
T I () e e S ST 26 . XSSP 38 SO R L IX 3T R A
R & I, Bl s b 0aS227, S228, S229, S231,
S2334 B A S e F I 555 AR MR R B Ak B
AR X A6 &, W358 F 08227, S228 I RHIF
55 15 43 FL 45 0 25 V6 B IR AT, Bl s P 00 S229,
S231F1S233 4 4 Bt 45 X BH FR ik PhAT i . BE3aRI3b4) Tl
Y H T S228FS23 1 HIAES /T LI FE, &0 hil
J 25 Vs T IS AN PH R A TR A BT RHE R %5, H4
R E3cM3dfR. HTFRHFMA ERIARF, &
AR, HJLIRIAT B RHLIF i B[R] B 4% il 75
1~2 minbhpy, Bk, BESREHIERIERP OB Z,
R AR FR AT 540 [ 38 58 0 B RHI 4

MEBARTE H, WK A0 S23 1/ B ik 42 [ 7
), (a2 AN SR AL, [l T BRI 1S km, [
IKIEALFRE B
4 BERE

FIIFH 2 3 X B RS R HEAT AL POWI 2 X
— R 2 ) KRR A P 2 2 D B R e R S I R
SN AE BugREz —, HiP2iEE TR
TR )47 A1) 2 X 5 AR ) S

WHET RIS A R TR 8 R T 2 B
BRI AR FIRFRALSS B v, 3T s X B
RAFEME, LR T —FPdE A +Z RHIE
AL N B A NG . %A RIS AT S 2 K360 °
ST AL AN B S X I O RHTTE B i 4, AN
L FEIEHITE2~3 minbA N X SNSRI B, $4
1T LIRRHIFE #fi, X T 2 A BARGHR X, $u47 “k
T CHER” M CRE” Z KRHIFH, DEREUGET
RN ET =R A (A

B 2 9 B I ) B [ A ) e R, SO s Tl
X IAR A RS T B R R AR AT A5 R RO A
WA AL E S ORI &7 LR, 1R
o X, K XS ) E R X AR S, AR H A
X 35k P 52 S 56 R/ TR RRURITR  h [XC o B S (R R
THE T B XA e g, H Ty, A
JE AR B bR AL e Gtk AT B Ak 43 B HEAT 25 A0 .

B DGR R A 2 P R O AT B . S
R T A T A A 4% R R I YR SRV AN B T
Ak B 27 3 R BRI s X R <RI B iR A E
P T AR AR B A5 B 6 FfRe il Ay Ja 22
FEREARZE M 2% B NRFE 7 1030 HE 9o IR0 R A FD ]
I, BATE R R AT R ARG R R

. £ERZH S AFV. Chandrak$® . $E
RERAEZHENFCERARR . RBZEALLF N
Tk AN T DX R R XK B T W 2R R o e Y
EFRMBETHFSFREWN, ERETEOEMH,

SE XM

(1] W% RAGEEKMA. AL AL R4, 2011

2] ZW%. F—KXATEREERA NG N 0B KL R
A %,39(3),2013: 265-280.

[3] McLaughlin D J, Chandrasekar V. Short wavelength technology and
the potential for distributed networks of small radar systems//IEEE.
2009 IEEE Radar Conference. IEEE, 2009: 1-3.

[4] Mahale V N, Brotzge J A, Bluestein H B. The advantages of a
mixed-band radar network for severe weather operations: a case
study of 13 May 2009. Weather and Forecasting, 2014, 29(1): 78-98.

[5] Junyent F, V. Chandrasekar D. McLaughlin, et al. The CASA
integrated project 1 networked radar system. Journal of AtmosPheric
and Oceanic Technology, 2010, 27: 61-78.

[6] Brotzge J, Hondl K, Phillips B, et al. Evaluation of distributed
collaborative adaptive sensing for the detection of low-level
circulation and implications for severe weather warning operations.
Weather and Forecasting, 2010, 25: 173-189.

[7] Bharadwaj N, Chandrasekar V, Junyent F. Signal processing system
for the CASA integrated project I radars. Journal of Atmospheric
and Oceanic Technology, 2010, 27 (9): 1440-1460.

[8] Zink M, Lyons E, Westbrook D, et al. Meteorological command &

control: architecture and performance evaluation//IEEE. IGARSS

2008-2008 IEEE International Geoscience and Remote Sensing

Symposium. IEEE, 2008, 5: V-152-V-155.

Chen H, V. Chandrasekar. Real-time wind velocity retrieval in the

precipitation system using high-resolution operational multi-radar

network. Remote Sensing of Aerosols, Clouds, and Precipitation,

2018:315-339.

[10] Chen H, V. Chandrasekar. The quantitative precipitation estimation

system for Dallas—Fort Worth (DFW) urban remote sensing

network. Journal of Hydrology, 2015, 531: 259-271.

Chen H N, Chandrasekar V, Philips B. Principles of high-

resolution radar network for hazard mitigation and disaster

management in an urban environment. Journal of the

Meteorological Society of Japan, 2018, 96(A): 119-139.

Antonini A, Melani S, Corongiu M, et al. On the implementation of

a regional X-band weather radar network. Atmosphere, 2017, 8: 25

K, R E, BER, £ WM KAE LI E B & RN

RSB RSB, 2016, 44(4): 517-527.

Y, . 2 AW S KA E AR HOK R, 2014, S2(1):

8-11.

VRt g, ZKU, Boi, & RAFRME R BEREAE

Fl,2012,27(4): 487-495.

Li X L, He J, Yang L et al. X-band weather radar network in

Chengdu, 2019. 2019 International Conference on Meteorology

Observations (ICMO), Chengdu, 2019, 12: 1-4

[17] & . X3 B E T 41 Y oy SR Ao R i R AR BB 8. Ak

Az & T/ k¥, 2020.

[9

—

(11]

[12]
[13]
[14]
[15]

[16]

Advances in Meteorological Science and Technology S&EHT#RE 11 (4) - 2021





