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Based on multiple wavelength laser detection marine
atmospheric duct mechanism and experiment research

WU Rong-hua' , LI Sheng-yong' ,REN Xi-chuang’
(1. Dept. of Electron Eng. ,Naval Univ. of Engineering, Wuhan 430033, China; 2. Unit 91001)

Abstract : Ocean atmospheric duct is an important atmospheric environmental factor that can affect reconnaissance
warning equipment and civil navigation support equipment. In this paper,a new technique of laser detection of atmos-
pheric duct is introduced ,the propagation characteristics of multi-wavelength laser in ocean atmosphere , refractive in-
dex structure constant of optical wave band and the mechanism model of multi-wavelength laser detecting atmospheric
duct are analyzed. A lot of experiments have been carried out in Sanya and other places by using self-developed lidar,
the humidity and the temperature of the atmosphere with different height were measured simultaneity when the return
back signal of laser radar was collected. The vertical profile of the temperature and humidity was measured, and then
the vertical profile of atmospheric refractivity was calculated. The space distribution and the temporal distribution of
the refractive index structure constant were analyzed. It came to the conclusion that the vertical profile of the extinction
coefficient had some clear relativity with atmospheric duct,this approved that detecting the atmospheric duct,and es-
pecially evaporation duct with laser method was probable.
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Tab. 1 The principal technical indicators of laser tester

T+ FE :50 ~ 20000 m K +5 %
TAEHEE: -50 ~ +50 C W 0 ~ 100 %
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Tab. 2 Inversion data of lidar

multiwavelength measurement

K5 T() RH Ry (m) | a(Ay)) | o(Xy) o(A3)
1 6.4 87 3395 1.1866 | 0.7764 0. 6455
2 5.9 91 2253 1.7773 | 1.2695 1. 0966
3 6.9 86 2313 1.7317 | 1.2313 1.0614
4 8.1 85 2470 1.6230 | 1.1402 0.9777
5 7.5 89 3412 1.1808 | 0.7716 0.6411
6 7.3 90 2236 1.7906 | 1.2808 1. 1069
7 6.7 89 2231 1.7946 | 1.2841 1. 1100
8 5.8 92 4748 0.8513 | 0.5309 0.4322
9 6.1 92 2301 1.7407 | 1.2388 1. 0683
10 4.3 92 4117 0.9803 | 0. 6249 0.5136
11 6.2 91 2258 1.7734 | 1.2663 1. 0936
12 7.8 88 2532 1.5838 | 1.1073 0.9476
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Tab. 3 Specific sea area survey data

HE/m HEE/(°C) ME/ % R IES
1 32.01 89.6 432.18
5 32.2 86.5 428. 64
10 32.5 83.2 426.99
15 32.6 80. 1 422.26
20 32.7 78.2 419.92
25 32.96 72.0 408.73
30 33.15 67.1 400. 25
35 33.21 63.5 393.61
40 33.20 60. 4 388. 68
45 33.51 58.2 385.29
50 33.71 54.0 379.19
55 33.92 50.2 372.40
60 33.95 48.4 369.78
70 34.20 48.2 373.15
75 34.51 48.3 374. 15
80 34.35 46.6 372.29
85 34.29 46. 1 371.31
90 34.50 44.5 368.51
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Fig. 1 The profile of temperature ,humidity and refractivity near sea surface
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Fig. 2 Comparison of optical and radar refractivity
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