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Effect of offing fog on laser transmittance

GAO Wen-jing, DOU Mao-sen, LI Jin-liang, WANG Lei, ZANG Shou-hong
(91404 Unit,People’ s Liberation Army, Qinhuangdac 066000 ,China)

Abstract: In order to study the effect of fog on laser transmission, the near-infrared extinction characteristic of fog was
analyzed by means of theoretical analysis and experimental measurement. The measurement and simulated data for laser
atmosphere transmittance attenuation characteristics were obtained under the same conditions of frog at different visibility. The
results show that the fog is the major affecting factor for laser atmosphere transmittance on ocean environment, the extinction

coefficient caused by fog is in the order of 10 'km ™' or 10°%km ™'

, the attenuation caused by fog is decuple, even several decades
times of that caused by the atmosphere molecular scattering and absorption, the extinction caused by fog is more than 85% ratio to
the total extinction. The empirical constant C was revised combing the measurement data and the empirical expression of
attenuation coefficient at 1. 06pum laser was obtained at different visibility. The results play important reference role in scientific
evaluation of the efficiency of laser countermeasure equipment.
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Table 1 C value on differente wavelength

(4)

A/ pm 0.5 1.2 3.8 5.3 10 11 12
C 0.61 0.61 0.68 0.58 0.35 0.3 0.35
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Fig. 1 Result of the fog’ s extinction characteristic( visibility ;3. 83km;wind

speed : Sm/s ;temperature ;28 C ; humidity :75% )
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Fig. 2 Result of the fog’ s extinction characteristic( visibility :4. 55km ; wind
speed :3m/s ; temperature ;7°C ; humidity :65% )
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Fig.3 Result of the fog’ s extinction characteristic( visibility:7. 07km; wind
speed :2m/s jtemperature :20°C ; humidity:75% )
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Fig. 4 Result of the fog’ s extinction characteristic( visibility:1. 39km; wind
speed :3m/s jtemperature :8°C ; humidity ;68% )
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Fig. 5 Result of the fog’ s extinction characteristic ( visibility ; 40km ; wind
speed :2m/s ; temperature :7°C ; humidity:75% )
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Table 2 Comparison between the theoretical and actual measurement data of fog’ s extinction characteristic and transmittance under different weather conditions

with fog
visibility measurement caculation relative error transmittance at 2km/% transmittance at Skm/ %
- - Olog — 9

/km o/km"! T rog” km ™! e measurement 7 caculation 7 measurement 7 caculation 7
3.83 0.545 0.620 11.8% 33.62 28.94 6.56 4.49
7.07 0.235 0.258 9.8% 62.50 59.69 30.94 27.50
1.39 1.948 2.174 11.6% 2.03 1.29 0. 006 0.002
4.55 0.425 0.485 14.1% 42.74 37.91 11.95 9.05
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Table 3 Empirical constant C at 1. 06pum in offing fog

visibility/km  1.39 1.42 1.61(3.83 7.07 4.55 3.36 2.3 3.73 5.59|5.98 5.22 4.67 5.37 5.43 5.54 2.95 6.11(9.39 8.04 8.72 9.87

o /km™! 1.95 1.89 1.64(0.55 0.24 0.43 0.65 1.06 0.57 0.31|0.28 0.35 0.41 0.33 0.33 0.31 0.78 0.27|0.18 0.21 0.19 0.18
measurement C 0.45 0.45 0.47|0.54 0.56 0.54 0.53 0.51 0.54 0.52|0.52 0.53 0.53 0.53 0.53 0.53 0.53 0.52(0.63 0.59 0.61 0.70
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