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Abstract In the marine area, the all-weather atmospheric optical turbulence profile within the boundary layer is
obtained by inversion by coherent Doppler laser wind profile radar. The machine learning approach and back
propagation neural network is used to train the optical turbulence estimation model of the boundary layer. The
conventional meteorological parameters measured by sounding are used as model input parameters to estimate the
atmospheric optical turbulence profile in the boundary layer on different days and different times, and compared with
the measured values. The error analysis shows that the root mean square errors of the estimated optical turbulence
profiles at day and night are 0.4332 and 0. 5626, respectively, and the correlation coefficients are 0. 8899 and
0.7673, respectively. The research proves that the optical turbulence profile inversion of coherent Doppler laser
wind profile radar can realize the function of all-weather estimation of optical turbulence profile of the oceanic
atmospheric boundary layer through the neural network model, and the effect is good. It has great engineering
reference significance in photoelectric engineering and astronomical site selection.
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Fig. 2 Comparison of boundary layer C? profiles with

measured C? mean profiles under different models
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Table 1 Fitting functions and error analysis under different models

Function and error model Fitting function RMSE Correlation coefficient
Wyngaard model C:=3.38X10 " Xxp "* 0. 2588 0. 8537
Dewan outer scale model C?=aM"* X 0.1V x 10" 121077653128 0.1064 0.9813
HV5/7 model Eq. (16) 0.4832 0. 7505
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Fig. 3 Boundary layer C? profile of the wind profile radar inversion on different dates. (a) 2020-09-01;

(b) 2020-09-02; (c) 2020-09-04; (d) 2020-09-05; (e) 2020-09-15; (f) 2020-09-24
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Table 2 Table of weather conditions on different dates

Date Weather condition
2020-09-01 Sunny to thundershowers
2020-09-02 Cloudy to thundershowers
2020-09-04 Cloudy
2020-09-05 Sunny to cloudy
2020-09-15 Overcast to cloudy
2020-09-24 Sunny to thundershowers
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Table 3 Error analysis table of 1g(C%) estimation

on different dates

Launch time

Launch date RMSE MAE R,
(local time)
2020-10-17 22:04 0.3680 0.2989 0.9004
2020-10-18 18:29 0.7057 0.4286 0.6521
2020-10-23 08:43 0.5986 0.5359 0.8326
2020-10-25 09:52 0.3156 0.2621 0.9314
2020-10-26 08:40 0.3245 0.2708 0.9597
2020-11-02 19:23 0.5621 0.3608 0.8960
FA ARMREAGE R 1g(Co IR HT 2
Table 4 Error analysis table of 1g(C2)
estimation during day and night
Launch period RMSE MAE R,
Day 0.4332 0.3575 0. 8899
Night 0.5626 0. 3628 0.7673
4 5’
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