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Abstract ; The raindrops would lead to serious attenuation to the laser signal. In this work,
an empirical models (like M-P, Weibull, etc) simulated by Matlab indicate that the pre-
dicted attenuation characteristic of Weibull model is same as that of Joss and Gamma mod-
els when rainfall is widespread while the attenuation characteristics of M-P model is
slightly larger. In addition, the characteristic of Joss model is larger when the rainfall is

drizzle ,and smaller when the thunderstorm occurs. In order to verify the correctness of the
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model and its applicability to the local weather in Guilin, multiple experiments were carried

out. The experimental result shows that the predicted attenuation of M-P model is closer to

measurement result,the M-P distribution is more suitable for laser transmission attenuation

prediction through rain in Guilin.

key words: laser propagation ;rain attenuation ;atmospheric channel ; M-P model
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Table 1 Parameters of the engineering empirical model
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Fig.1 The relation between attenuation coefficient
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Fig.2 Attenuation curves of different models
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Table 2 Experimental measuring results

10 min [ T

/(m-s7) h7)
2013/04/29 12:37-12.41 23.4 85.6 20.85 154 0.2 2.4 22.36 19.45
2013/04/29 12:51-13.01 23.2 86.1 20.75 216 0.3 2.4 22.36 19.19
2013/04/29 13:11-13:16 23.0 86.3 20.59 182 0.7 12.0 22.36 11.99
2013/04/29 13:06-13:11 23.1 86.2 20.67 194 1.0 14.4 22.36 14.09
2013/04/29 13:11-13:16 23.0 86.3 20.59 182 0.7 12.0 22.36 11.99
2013/05/08 10:35-10:37 22.3 87.9 20.20 101 0.0 12.0 27.20 16.57
2013/05/08 10:37-10:41 22.1 87.8 19.98 28 0.0 6.0 27.20 19.07
2013705710 06:24-06:27 20.8 87.8 18.70 75 1.1 6.0 28.18 20.56
2013/05/10 06:27-06:31 20.8 87.9 18.72 19 1.0 3.0 28.18 21.16
2013/05/10 06 :47-06:53 20.8 87.8 18.70 149 0.1 4.0 28.18 22.06
2013705710 06:53-06:59 20.8 87.8 18.70 326 0.2 4.0 28.18 21.46
2013/05/10 07:11-07 :15 20.7 87.8 18.60 106 0.0 6.0 28.18 20. 66
2013705710 07 :15-07:19 20.6 87.8 18.51 75 0.1 6.0 28.18 20.26
2013705710 07:25-07:31 20.6 87.8 18.51 140 0.0 2.0 28.18 23.56
2013/05/10 07:31-07 .37 20.8 87.8 18.70 264 0.5 2.0 28.18 23.26
2013/05/10 07:37-07 :43 20.8 87.8 18.70 199 0.6 4.0 28.18 20.56
2013/05/10 07 :43-07 :49 20.7 87.8 18.60 126 0.0 6.0 28.18 18.96
2013/05/10 07 :49-07 .55 20.7 87.8 18.60 137 0.0 8.0 28.18 17.46
2013/05/10 08 :01-08 :07 20.6 87.8 18.51 118 0.1 8.0 29.22 17.96
2013/05/10 08 :07-08 :13 20.7 87.8 18.60 334 0.0 4.0 29.22 21.46
2013705710 08:13-08:19 20.7 87.8 18.60 180 0.0 4.0 29.22 22.76
2013/05/26 11:03-11:07 25.1 1.3 -32.16 174 0.2 15.0 28.70 13.70
2013/05/26 11:10-11:12 24.9 1.3 -32.28 171 0.3 12.0 28.70 15.80
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Table 3 Attenuations of empirical models

- FEie  SCRFEA M-P i Joss 73 Weibull 437 Gamma 437
/(mm+h™") /(dB-km') /(dB-+km™) /(dB-km™") /(dB-km') /(dB-km™)
2013/4/29 12:37-12.41 2.4 1.916 2 2.747 2 6.834 0 1.700 6 1.240 6
2013/4/29 12:41-12.51 1.2 2.029 8 1.774 5 4.644 9 1.127 7 0.688 2
2013/4/29 12:51-1301 2.4 2.101 2 2.747 2 6.834 2 1.700 6 1.240 6
2013/4/29 13.06-13:11 14.4 6.346 9 8.492 8 5.503 9 5.5619 5.688 4
2013/4/29 13:11-13:16 12 8.565 1 7.5726 4.923 3 4.896 8 4.872 1
2013/5/08 10:35-10:37 12 6.8117 7.572 6 4.923 3 4.896 8 4.8721
2013/5/08 10:37-10:41 6 4.880 4 4.894 3 3.103 5 3.056 8 2.703 2
2013/5/10 06 :24-06:27 6 4.3329 4.894 3 3.103 5 3.056 8 2.703 2
2013/5/10 06 :27-06:31 3 3.937 6 3.162 2 7.700 2 1.953 4 1.499 7
2013/5/10 06 :47-06:53 4 3.365 1 3.790 8 8.945 3 2.345 1 1.915 1
2013/5/10 06 :53-06:59 4 3.744 1 3.790 8 8.945 3 2.345 1 1.915 1
2013/5/10 07 :11-07 ;15 6 4.266 2 4.894 3 3.103 5 3.056 8 2.703 2
2013/5/10 07 :15-07:19 6 4.5349 4.894 3 3.103 5 3.056 8 2.703 2
2013/5/10 07 :25-07 31 2 2.461 0 2.448 9 6.187 7 1.5220 1.062 5
2013/5/1007 :31-07 :37 2 2.637 1 2.448 9 6.187 7 1.5220 1.062 5
2013/5/10 07 :37-07 .43 4 4.3329 3.790 8 8.945 3 2.345 1 1.915 1
2013/5/10 07 :43-07 ;49 6 5.446 4 4.894 3 3.103 5 3.056 8 2.703 2
2013/5/10 07 :49-07 .55 8 6.579 1 5.866 7 3.786 8 3.707 3 3.452 0
2013/5/10 8:01-08 :07 8 6.689 1 5.866 7 3.786 8 3.707 3 3.4520
2013/5/10 08:07-08 13 4 4.2422 3.790 8 8.945 3 2.345 1 1.915 1
2013/5/10 08:13-08:19 4 3.433 8 3.790 8 8.945 3 2.345 1 1.915 1
2013/5/26 11:03-11.07 15 10.153 9 8.713 6 5.640 0 5.723 9 5.889 1
2013/5/26 11:10-11:12 12 8.193 8 7.5726 4.9233 4.896 8 4.872 1
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Fig.5 Experimental measurements and

theoretical results
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