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Fig. 1. Three correlation functions with the outer scale
of 1.0, 0.5, 0.2 m.

3 % A BN R B B T I &
5 447
7 & B DA BB Ol 5 I A 1R 45 4
SRR BN =, AR RS 3 6
1) F4 't 21 i YA A R A ) O 1 A e T KON i
WIS AR AR, M TG B S B, XA

(AT e D0 2 ) DASRE S 2 B B2 O AN 1. A e fle
SR AR B B S I AL T R P SR B AR
WL A P S 107 1.8 m AL, AT AR Ik A i
FIRIB AR SHAESCHR (14, 15]) BHANDH, RHHE
FelBoE TR R = 1, RJEIEE AR
RO S 5 R SRR AR 21 T A T S R AR
HUIN 18] 2 31 An(t), 4R BASRAS SRAL frm i 5 5 (14
P ATy 72, KRBT

o =((An(t) = (An(®))*) . ()

H, o2 RoRYTH AR TT 2, An(t) Rondr i
ER IBENL TR T A1, (- - - ), R[] SF-35).
B2 85 1 A% IR 2% B 21 2 (e HE A ) s =L 7
AMEIREE AR ZE T, [MEE5371750.1, 0.2, 0.4, 0.5,
0.85, 1.0 m, XL EEERFEAT B PIH G SRR, H21
FheHA. BT AR IR B s 3T S 2 etk 7
7= An(t), HASRE B P I R ih 4R
1, MEEBRRI S ST R n = 1+ An, JTiRA2S 0
R BREL R, (r) 55 T 47 5 F 08 AR 1 225 8] AH G bR £
Ran (r), ATUARIR N
(An (ro,t) An(ro +7,1)),
2 2 » (4)
\/<An (ro, 1)), (An? (ro +1,1)),
Horp, ro AREAEAH A fi o ip— AN s ) 23 (]
FLE, r RN s EE. X T % 1) R LR U, P9
AN A R B A OGRS SR PR RS A
K, S5 mALE TR,

R, (r) =

K2 (R ) 2 6l A R

Fig. 2. Schematic diagram of the sensing array.
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Fig. 3. Comparison of two fitting curves between two

different time periods.
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Fig. 5. (color online) Diurnal evolution law of correlation coefficient with different distances.
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Abstract

In this article, the Von-Karman model of turbulence spatial correlation function which contains the parameter of
outer scale is analyzed. Then, the experimental data of air refractive index variation obtained from a high quality fiber
optical turbulence sensing array are used to evaluate the outer scale of atmospheric optical turbulence as well as its
diurnal variation through the algorithm of nonlinear fitting. The results validate the suitability of the Von-Karman
model. By combining the theory of correlation function with the spatially distributed and simultaneously measured
data, three kinds of turbulence spatial scales described by correlation function are revealed as clearly as possible. Results
show that the values of outer scale in atmospheric optical turbulence 1.8 m above the grassland tend to be larger in the
daytime and smaller in the night. The mean value around noon is 0.44 m, while in the night it becomes 0.3 m. Here,
three of the important views should be noted. Firstly, when the displacement of two points is just equal to the outer
scale, their correlation coefficient is 0.26, and when it exceeds the outer scale, there is still a certain value of correlation
coefficient. Secondly, the integral scale represents the averaged value of scale in the vortex of optical turbulence. And,
it is slightly smaller than the outer scale. Thirdly, when the distance of two points equals the biggest scale of vortex in
optical turbulence, the correlation coefficient tends to zero, and the value of biggest scale is slightly bigger than the outer
scale. It is easy to find that the diurnal variation tendencies of the three spatial scales are similar to that of intensity in
optical turbulence. The method of obtaining the characteristic scales by spatially arranged and simultaneously measured
optical turbulence is direct, and the results can be considered as the evidence to prove the models of correlation function

including the Von-Karman model. So, it promotes the research on the property of spatial structure to a certain extent.
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