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INTRODUCTION

The CLARE 98 campaign was centred on the Chilbolton Observatory in Hampshire, UK, which is operated by the Radio Communications Research Unit of the Rutherford Appleton Laboratory. Chilbolton not only provided several instruments, but also acted as a communications centre for controlling the entire operation and provided facilities for initial analysis of data from each day.  This document summarises the performance of the ground-based instruments operated by the Radio Communications Research Unit at Chilbolton during the CLARE campaign. 

OVERVIEW OF CHILBOLTON FACILITIES

Chilbolton is a secure rural site ideally suited for mounting atmospheric science campaigns.  Figure 1 shows the 25 metre antenna with the main buildings in the background. The fully steerable 25 metre antenna is capable of supporting bolt-on experiments, and there is ample space for stand-alone equipment, either on the ground, on the flat roofs of the main buildings or in  portacabins. The Chilbolton intranet is connected to the main UK Janet network via a high speed telephone line, allowing fast internet access. Figure 2 shows how the various instruments were distributed around the site. 
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Fig. 1 The Chilbolton site, looking South East
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Fig 2. Site plan of instrumentation at Chilbolton during the CLARE campaign (not to scale)

RADARS

3 GHz CAMRa Radar

This radar uses the fully-steerable 25 m antenna (see Table 1 for details). Parameters measured and recorded during the campaign were reflectivity, differential reflectivity, linear depolarisation ratio, Doppler velocity and differential phase. 

Frequency 
3.075 GHz 

Peak Power
600 kW

Pulse Rep Frequency
610 Hz

Pulse Width
0.5 (s

Antenna Diameter
25 m

Beam Width
0.26(

Polarisation
H/V

Scan Rate
1( /sec 

Unambiguous velocity
( 15 m/sec

Table 1: Details of the CAMRa radar

The radar was used to characterise the horizontal and vertical cloud and precipitation structure through regular RHI scans along the aircraft bearing, and, in addition, a special macro incorporating variable scan rates was used to allow the radar to track the aircraft flight. Vertical pointing data were not obtained, because the near-field distance of this radar is over 6 km, and also because ground clutter in the side/backlobes contaminates meteorological targets. Table 2 summarises the periods of data acquisition with the radar during CLARE. The CAMRa radar played an important role in calibration of the other radar systems used during CLARE.  For details, see Hogan and Goddard (1999).

Day

(Oct)
Scanning Reflectivity Data (UTC)

7
0716 – 1500

8


9
1610 – 1812

10


11


12
1013 – 1045

1421 – 1526

13
0814 – 0937

1047 – 1615

14
1059 – 1503

15
1458 – 1548

16
1055 – 1335

17


18


19
0926 – 0940

1447 – 1708

20
0815 – 1601

21
0907 – 1104

22
0951 – 2044

23


Table 2: Summary of data from the 3 GHz CAMRa radar

35 GHz Rabelais Radar

This radar, on loan from the University of Toulouse, was mounted on the rim of the 25 m antenna, and so scanned in tandem with the CAMRa radar. 

Frequency 
34.94 GHz 

Peak Power
50 kW

Pulse Rep Frequency
2688/3125 Hz

Pulse Width
0.3 (s

Antenna Diameter
1.4 m

Beam Width
0.43(

Polarisation
H/V

Scan Rate
1( /sec 

Unambiguous velocity
( 6 m/sec

Table 3: Details of the Rabelais radar

However, when scanning was not required, the radar was generally operated in a vertical pointing mode. Details of the radar are given in Table 3.  Parameters measured and recorded were reflectivity and differential reflectivity. Pulse-to-pulse data were also collected whenever aircraft flights were in progress. Table 4 summarises the periods of data collection with Rabelais. For details of the radar calibration see Hogan and Goddard (1999).

Day

(Oct)
Zenith Pointing Reflectivity

Data (UTC)
Scanning Reflectivity Data (UTC)
Pulse-to-pulse

IQ Data (UTC)

7

0840 – 0910

1020 – 1030

1117 – 1500
1129 – 1501

8




9
1111 – 2320
1611 – 1820


10
0030 – 1630



11




12
1002 – 2319



13
0016 – 2302
1013 – 1547
1154 – 1548

14
0002 – 2350
1059 – 1503
1209 – 1503

15
0050 – 2325



16
1115 – 1545
0940 – 1507
1107 – 1458

17
0048 – 2349



18
0049 – 2350



19
0050 – 2318



20
0019 – 2306
0816 – 1539
0811 – 1528

21
0006 – 2358
0908 – 1104
0921 – 1123

22
0058 – 2306
0953 – 1047

1127 – 1436
1119 – 1510

23
0038 – 2351



Table 4: Summary of data from the 35 GHz Rabelais radar

95 GHz Galileo Radar 

The hardware and software for this radar were still under development as the CLARE campaign got underway.  It was located in the Receive Cabin, operating through a window (reasonably transparent at 95 GHz) with an externally mounted flat reflecting plate at 45( to produce a vertically-pointing beam.  Details of the radar are given in Table 5. 

Frequency 
94.8 GHz 

Peak Power
2 kW

Pulse Rep Frequency
6250 Hz

Pulse Width
0.5 (s

Antenna Diameter
0.5 m

Beam Width
0.5(

Unambiguous velocity
( 5 m/sec

Table 5: Details of the Galileo radar

Averaged reflectivity data were recorded towards the end of the campaign, using newly developed data acquisition software. Throughout the campaign, however, pulse-to-pulse data were collected whenever aircraft flights were in progress. Table 6 summarises the periods of data collection with the Galileo radar.  For details of the radar calibration see Hogan and Goddard (1999).

Day

(Oct)
Reflectivity

Data (UTC)
Pulse-to-pulse

IQ Data (UTC)

7

1127 – 1454

8



9



10



11



12



13

1322-1616

14

1205-1508

15



16
1115 – 1545
1058-1525

17



18



19



20
1350 – 1500
0844-1525

21
1005 – 1650
1026-1636

22
0925 - 1715
1119-1313

23



Table 6: Summary of data from the 94 GHz Galileo radar

LIDARS

IR Ceilometer CT75K 

This instrument, manufactured by Vaisala and on long term loan from ESTEC, was located on the roof of the Control Room. Pointing at zenith, it recorded data continuously throughout the CLARE campaign. Details are shown in Table 7.

Centre Wavelength 
905 nm

Peak Power
16 W

Pulse Rep Frequency
3670 Hz

Pulse Width
100 ns

Resolution
30 m

Table 7: Details of the CT75K ceilometer

UV Raman Lidar 

This lidar, although designed primarily for temperature and water vapour profiling, was operated throughout the campaign in a simple Rayleigh backscatter mode. Details are given in Table 8.

Centre Wavelength 
354.7 nm

Peak Power
1 MW

Pulse Rep Frequency
50 Hz

Pulse Width
7 ns

Resolution
1 m

Table 8: Details of the UV Raman Lidar

A full description of the lidar, together with analysis and comparisons with the IR ceilometer and the Galileo radar is given in Agnew et al, 1999.

Day

(Oct)
Zenith Pointing Data (UTC)

7
1054 – 1630

8
1437 – 1600

9
0939 – 1000

1211 – 1310

1339 – 1400

10


11


12
0932 – 1237

13
1040 – 1555

14
1015 – 1515

15
1236 – 1315

1439 – 1458

16
1000 – 1525

17


18


19
1110 – 1209

1341 – 1543

20
0822 – 0913

1044 – 1540

21


22
1243 – 1514

23


Table 9: Summary of data from the 

UV Raman Lidar

RADIOMETERS AND METEOROLOGICAL INSTRUMENTATION

93 GHz Radiometer

This instrument is operated at Chilbolton on behalf of the University of Bath. A failed pin switch on 13 October prevented further operation of the radiometer. Total liquid water estimates were made on three days,  7th, 12th and 13th October.

Meteorological Measurements

Routine meteorological measurements were made throughout the campaign, including rainfall, pressure, temperature and dew point. Finally, a cloud camera was installed at Chilbolton for the duration of CLARE. This recorded cloud images once every 15 seconds, along a typical aircraft bearing, covering a range of elevations from 45( to 90(. 
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