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Abstract A support vector machine-based machine learning method is proposed to estimate atmospheric optical
turbulence profiles. Using sounding data collected in coastal areas, the measured temperature, pressure, relative
humidity, wind speed, wind speed shear, and temperature shear profile data are used to estimate the atmospheric
optical turbulence profiles on different days. The estimated profiles are compared with the actual measured values.
Error analysis results show that the root mean square errors of the estimated atmospheric optical turbulence profile
and actual measurement profile are 0.4461 and 0.3939 and the correlation values are 70.42% and 62.17% on 2018-
05-05 and 2018-05-10, respectively. The results demonstrate that a support vector machine model trained and
learned using actual measured data can accurately estimate the atmospheric optical turbulence profile in coastal
areas. Despite some errors, the general trend is consistent. The feasibility of estimating atmospheric optical
turbulence profile by support vector machine method is verified, which lays a foundation for directly estimating
atmospheric optical turbulence profile by using conventional meteorological sounding data and establishing relevant
models.
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Table 1 Record of balloon soundings in coastland

Balloon Launch time Termination altitude

Launch data )
number (local time) (above sea level) /m
1  2018.04.15 07:43 30360
2% 2018.04.16 07:38 32060
3% 2018. 04. 18 07:33 30100
4%  2018.04.19 07:33 30490
5% 2018. 04. 20 07:36 29610
6% 2018. 04. 21 07:38 22090
7H# 2018, 04. 22 07:37 28000
8 2018.04.25 07:42 25520
9%  2018.04. 27 07:40 28920
104 2018.04. 28 07:38 28620
11#  2018.04. 30 07:35 30010
124 2018.05.01 07:41 30890
13#  2018.05. 02 07:39 30490
144  2018.05.05 07:37 31060
15%  2018.05. 10 0737 26010
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