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Table 1 RCS values at different radius of lightning rod dB
42/ em
gg/ilm 1.5 1 1.5 1 1.5
f=2.83 GHz f=5.556 GHz f=9.375 GHz
10 -21.49 -17.56 -18.78 -19.13 -16.38 -16.21
20 -16.13 -12.54 -13.26 -12.79 -10.46 -9.91
30 -12.83 -9.26 -9.93 -9.17 -6.94 -6.22
40 -10.41 -6.91 -7.50 -6.61 -4.46 -3.75
50 -8.56 -5.09 -5.62 -4.62 -2.53 -1.80
60 -7.01 -3.57 -4.07 -3.02 -0.95 -0.19
70 -5.74 -2.28 -2.75 -1.67 0.39 1.14
80 -4.61 -1.17 -1.61 -0.49 1.55 2.29
90 -3.60 -0.18 -0.59 0.52 2.57 3.37
100 -2.69 0.71 0.30 1.46 3.48 4.29
150 0.76 4.15 3.80 5.01 5.75 7.77
200 3.25 6. 62 6.28 7.51 9.50 10. 31
250 5.17 8.53 8.21 9.47 11.43 12.21
300 6.74  10.10 9.78 11.04 13.02 13.81
350 8.01 11.43  11.12  12.39 14.35 16. 13
400 9.22  12.58 12.28 13.55 15.51 16. 32
450 10.25 13.12  13.30 14.58 16.50 17.33
500 11.15 14.51 14.21 15.50  17.03 18.25
550 11.98 15.34 15.03 16.32 17.63 19. 06
600 12.74  16.09 15.79 17.08 18.28 19. 83
650 13.43 16.78 16.48 17.78 19.01 20. 49
700 14.07 17.43 17.13 18.42 20.13 21.16
750 14.67  18.01 17.73  19.02  20.64 21.74
800 15.23  18.57 18.28 19.58  21.02 22.30
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Table 2 RCS value of lightning rod

combining with plastic steel and metal dB
R E I /em f/Gll

2.83 5.556 9.375

1 -35.78 -63.75 —14.88
10 -21.65 -58.11 -6.15
20 -24.00 -54.73 -2.35
30 -21.18 -52.31 0.17
40 -18.95 =50. 42 2.00
50 -17.28 —-48. 87 3.70
60 -15.87 -47. 54 5.02
70 -14.53 —-46. 40 6. 15
80 -13.38 -45.39 7.19
90 -12. 46 —44.48 8. 15
100 -8.81 -40. 99 9.63
150 -6.25 -38.51 11. 48
200 -4.24 -36.47 12.47
250 -2.67 -32.63 13.43
300 -1.32 -30.73 14.07
350 -0.15 -26.64 16.73
400 0.90 -20. 50 17.02
450 1.83 -16.74 18.43
500 2.64 -10.26 19.21
550 3.47 -4.62 20. 18
600 4. 86 0.54 21.47
650 5.73 2.47 22.29
700 6. 56 4.63 23. 86
750 7.43 6. 37 24. 05
800 -35.78 -63.74 -14.87
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Fig. 5 Experimental installation of rod effect on radar,

with for rod with plastic steel and metal ,and for metal rod
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Fig. 6 Radar echo intensity, without lightning rod,

with the installation of rod with combined material,

and with the installation of metal rod
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On the effect of lightning rod on weather radar echo
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Abstract This paper carries out theoretical analysis on blind area of meteorological radar and the Radar Cross Sec-
tion (RCS) ,in order to address the effect of lightning rod on radar echo.The RCS of lightning rods with different
materials and sizes are studied by HFSS simulation and experiment under horizontal polarization.The simulation re-
sults show that,given the same rod material and radar wavelength ,the RCS is positively related with the rod height
and radius ; given the same radar wavelength,the RCS is larger by rod with perfect metal than that with combined
material of plastic steel and perfect metal.The experiment result indicates that the effect of lightning rod on weather
radar echo can be ignored when the rod is installed near the X band Doppler radar.The result provides theoretical
and practical reference for the installation of lightning rod near meteorological radar.
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