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ABSTRACT

In this paper, we propose a frequency reuse method for efficient frequency use of multi-site weather radar.
Our method uses a set of orthogonal pulse compression codes and CLEAN algorithm for sidelobe interference
cancellation. Computer simulation results show that performance of proposed method meet performance
requirements of [1], The current S-band weather radars in South Korea use the 8 different frequency channels to
avoid interference. Using proposed method, number of occupied channels can reduce from 8 to 1, the 7

frequency channels may be use for other services
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E 1. WSR-88D A5 &7 24
Table 1. Performance requirement of WSR-88D

Estimation Accuracy Value

Reflectivity <1dB; SNR>10dB;

Radial Velocity <1m/s; SNR>8dB;

Spectrum Width <1m/s; SNR>10dB;
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Table 2. DWSR 8501S/K specification

Parameter Value
Operating Frequency 2700 ~ 3000 MHz
Pulse Width 0.4~4.5usec
Pulse Repetiton 200 ~ 2400 Hz
Frequency
Range minimum 600 Km
Maximum Velocity up to 256 m/s
Gain minimum > 45dB
Half Power Beam Width | 0.95°
Type coaxial magnetron
Peak Power 850KW
Mlmmum Discernible 114 dBm
Signal
Linear Dynamic Range up to 105 dB
Maximum No. of up to 8192

Processed Range Bins

Minimum Processing

. as low as 16 m
Resolution
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Table 3. Radar system parameters

Parameter Value
Operating Frequency 3000 MHz
Pulse Width 12.8 usec
PRF[Hz] 322
Range minimum 460 Km

Maximum Velocity up to 256 m/s

Antenna Max Gain > 45 dB
Antenna Sidelobe Level < 16 dB
3dB Beam Width 1°

Peak Power 850 KW
Noise Figure 6 dB
System Loss 8 dB
Code Length 128
Number of Pulses 20
Number of Targets 3

13

www.dbpia.co.kr



gk 2418} 3] =] (JKICS) *14-02 Vol.39A No.02

I 4. AxF mo] A3 mleirg
b

Table 4. Computer simulation parameters
Range Radifal Rain SNR
Radar [Km] velocity | rate [dB]
[m/s] | [mm/h]
Ref. Target 1 350 7.5 9 27.34
radar Target 2 | 400 6 7 24.56
Target 3 | 450 4.5 5 21.38
Radar 1 10 7.5 100 44.86
Radar 2 30 3 100 35.32
Interfer| Radar 3 50 4.5 100 30.88
ence | Radar 4 70 4.5 100 27.96
radar | Radar 5 90 3 100 25.78
Radar 6 110 1.5 100 24.03
Radar 7 130 6 100 22.58
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Table 5. Estimation performance of multi-radar in
single channel

Range Radl?l Rain rate Spe.ctrum
[Km] velocity [mm/h] width
[m/s] [m/s]

Target 1 | 350.010 | 7.4971 9.01 0.0262
Target 2 | 400.005 5.9976 7.01 0.0347
Target 3 | 450.015 4.5011 5.01 0.0550
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Table 6. SNR of multi-target

Target 1 Target 2 Target 3
SNR[dB] 7.34 4.56 1.38
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Table 7. Estimation performance for single- radar in
single channel

Radial RCS [dB] Spectrum
velocity : - width
mys] | 49| FE ] )
Target 1 |350.010| 7.5017 | 42.63 | 42.64 | 0.0724
Target 2 | 400.000 | 5.9963 | 42.17 | 42.21 | 0.1700

Target 3 | 450.015| 4.5001 | 41.03 | 41.09 | 0.2355
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¥ 8. ©d A el Heoleke] 4 s
Table 8. Estimation performance for multi- radar in single
channel

Radial RCS [dB] Spectrum
velocity width
mys] | 48| T s
Target 1 |350.010 | 7.5092 |42.63|42.64| 0.1951
Target 2 | 400.000 | 5.9937 |42.17|42.23| 0.3143
Target 3 |450.015| 4.5131 |41.03|41.21| 0.4869
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