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Introduction

A new ST Doppler radar with meteor capability was installed at a site near Wuhan in China in
October 2006. Here we briefly describe this new radar.

System Description
Background

The radar system is configured for dedicated Doppler operation utilising the Doppler Beam
Swinging (DBS) Technique. The Doppler beams are set for a fixed off-zenith angle of 15° with a
nominal beam width of 7°. The antenna array itself has been designed to minimize the antenna
side lobes.

The Radar

The base radar is a single receive channel 100 kW tube transmitter system that operates at a
maximum 5% duty cycle (square pulse). There are six transmitter modules which each feed two
rows or columns in the array. The Doppler mode antenna array consists of 144 three-element
Yagi antennas grouped into twelve rows or columns (the antenna configuration is switched
between row and column configuration under software control). For vertical beam operation, all
rows/columns are fed with a constant phase angle. For off-zenith operation, the rows/columns are
phased in order to achieve a 15° beam angle. The off-zenith beam can be steered in the North,
East, South or West directions or pointed vertically under software control. The antenna layout is
shown in Figure 1 below.

The Meteor Interferometer array consists of five linearly polarized receive antennas connected in
a classical interferometer arrangement and a separate crossed-dipole transmit antenna. During
Meteor mode operation, one of the six transmitter outputs is switched to the Meteor Transmit
Antenna.

In the event of a single transmitter failure, operating performance will be degraded due to
distortion in the beam shape and loss of output power but the system will continue to operate.

Data Acquisition System and Radar Controller

The data acquisition system used is the ATRAD M62-Adapative Data Acquisition and Control
(M62-ADAC) system. This is based on an Innovative Integration M62 board.

The radar controller is a PC running Windows NT, and the data analysis occurs in the ATRAD
Display and Analysis (D&A) suite. This runs on a second PC running Linux. The system can be
remotely configured and operated via a network or via a modem. The system is essentially “turn-
key” and is designed for long-term continuous unattended operation.

Data Products

The data analysis software can present analysed data in a number of formats, including wind
field, vertical wind profiles and wind barb displays. Raw data can be archived as required for later
analysis or re-analysis.

Analysed data is logged in one of several standard ATRAD formats or in BUFR format.

Figure 1. Schematic
diagram of the radar
showing the basic
organization of the
system and the antenna
arrangement

Figure 2. ATRAD ST
radar installations using
the same basic system
architecture as the
Wauhan ST radar

Other Installations

The Wuhan radar is very similar to a number of other ATRAD radar installations.
These are shown in Figure 2 above. The VTX transmitter installed at the Wuhan
site will be the last constructed by ATRAD. This series of transmitters has been
replaced by the STX-II solid state transmitter shown in figure 3a (below left).

Figure 3a. Photograph of
the ATRAD MDR meteor
radar showing the STX-II
transmitter (right hand
side rack).

Figure 3b. Radar
installation at Xian

Figure 3c. Antenna
installation at Xian
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Figure 8. (Above) Photograph showing the
meteor receive antennas

Figure 4a. (Left) Photograph of
a section of the antenna array
showing the meteor transmit
antenna (center of image).
Figure 4b (Below) Photograph
of a transmit antenna of the
same design at the Buckland
Park Field Site.

Figure 7. (Right) Photograph showing the 36
main feeder cables running to the main array.

Figure 6. (Left) Photograph showing the
transmitter (right of the image) and receiver
rack being assembled (left of image).

Figure 9. (Above) Meteor observations from
the Buckland Park 55 MHz ST / meteor radar
which is effectively identical to the Wuhan ST
/ meteor radar

Radas Transmiter Specification

ATRAD Wuhan ST Radar System Specifications

Valve Type 6 %3CPXI500A7

Frequency 538 Mz ‘The wansmiter wil operate over a + 250kHz range

arcund the cente frequency.

Operating Modes Doppler
Meteor

Transmiter 00KW twbe output stage, 6 Channel output
Fallure of any one ransmiter wil not prevent

system operaion'’

Nominal 100 kW + 108

lote: Output power is affected by the selected
operatng frequency and other nstalaton-specifc
parameters

Peak Envelope Pover
uput

Number of receivers Weteor Mode: 5

‘Maxmum Mean Power
Ouput

I KW - (556 masamum duty cycle, square pulse)
conneced 1 a recenver nput. In Doppler mode al

Tysec
receiver input)

RF Teminating 50 ohms per utput

imped

Proecion Forvard and Reverse Power Monioring wih Drve
Observation Range Nominal 1k to 20km. Reduction

Exermal

Swiching disabled

Coalng Forced A 2000 iresisecond (low rate detecton)
Observation Products it Mains Poer Trvee Phase 110/120 or 2207240 Volts AC 12 KW,

Vertal wind field
Requrements (maximum) | total

Backscatered paver
Meteor Histogram, Sky Map, temperat

Physical Detas Transmiter s Noused i a 19" Rack x 2.2 metres high

0.8 metres deep and weights approsmaely 250k

Soppr
i ey spectaion -etear
Pulse-coding A

Contguraton Five Inearl polarized recelve antennas n
inteferometer arrangement
Single Crossed-Dipole ansmi antenna

Observaton update. Waximum 1 minute.

o
Typically 15, 30 or 60 minutes

‘antenna Spacing 2285
Hutlocation Wain raar hut
Ragar Recewver Specification " ”
500Ktz Land Faness o witin 200mm acrass array ie.

Recetver Noise Figure TR swiches

Confguraton Dedicated Doppler operation Control ‘ Receiver and Transmitter under separale PC control
Processing ‘ Dedicated PC for Analysis and External Access.
r—re—— Iy For further information

Professor Jing Fang Wang, Department of Radio Science and
Technology, College of Electronic Information Science, Wuhan
University, Wuhan 430072, China. Email; wita@public.wh.hb.cn

Array Dimension 7260

‘Antenna 144 3-clement Yagiantenna

Land Avea required Approxs5m x5

Land Flatness. o it 200mm across aray ste.




