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Understanding vertical profiles of atmospheric turbulence characteristics is one of the most important
Key words

problems for theoretical and applied research in the fields of atmospheric optics. Stochastic parallel gradient descent
(SPGD) algorithm is proposed for turbulence profile mode fitting. Based on the generalized Hufnagel-Valley model,
atmospheric turbulence profile models for different seasons and time of day in Hefei have been developed to fit each
average profiles of C%
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parallel gradient descent (SPGD) algorithm; coherence length
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The investigation is a useful exploration for developing a “universal method” for turbulence

vertical profile by SPGD algorithm. The results show that, not only the obtained turbulence
mode show best accordance with the observed average profiles of C% over the whole atmosphere., but also the optical
010.1290; 010.1330; 010.1080

turbulence characteristic parameters of the obtained turbulence modes are in good agreement with those for the
profile model fitting based on the generalized Hufnagel-Valley model.
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Fig.1 Comparisons of the fitted profiles and the measured statistical average profiles of C% for different time

of day in Hefei. (a) Daytime; (b) nighttime
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Fig. 2 Comparisons of the fitted profiles and the measured statistical average profiles of atmospheric refractive-index

structural constant C% for different seasons in Hefei. (a) Spring; (b) summer; (¢) autumn; (d) winter
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Table 1 Comparisons of optical turbulence characteristic parameters corresponding to statistical average

measured profiles and fitting modes of C% in Hefei

Hefei Turbulence parameters Daytime Nighttime Spring Summer  Autumn Winter
Measured average Coherence length r,/cm 11.2118 28.2357 9.5456  9.9326 17.2917 11. 4940
turbulence profile Isoplanatic angle 0, /prad 3.3447 15.4094 3.7163 2.7242 6.3907 5.0223

Fitted turbulence profile Coherence length r,/cm 11.1471 28.1891 9.5527 9.9061 17.2136 11.4309
model (Our results) Isoplanatic angle 6, /prad 3.3387 15.4396  3.7897  2.7129 6.4371 5.0391
Maybe
4 ) Coherence length r,/cm 10.3221 22.9565 10.3221 , 17.1083  10.8082
Fitted turbulence profile there's some
model (Ref. [16]) . typeset error _
Isoplanatic angle 6, /prad 3.4616 17.0236  3.4616 6.2588 5.4235

in Eq. (12)
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