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Experimental Investigation on Light Intensity Fluctuation at
Night in Lanzhou Area

WANG Hui-gin, LI Yuan, HU Qiu, BAO Zhong-xian, CAO Ming-hua
(School of Com puter& Communication s Lanzhou University of Technology s Lanzhou 730050, China)

Abstract: A wireless optical transmission experiment with a link length of 610m was carried out at night
in Lanzhou area to investigate the statistical characteristics of light intensity fluctuation in sunny,
overcast, sleet and dust days. The atmospheric structure constant of refractive index C? in different
meteorological conditions were measured by using the scintillation method. The measured maximum,
—2/3

~

minimum and mean value and the standard deviation of C? indicate that the range of C% is 1.06 X10™" m
1.05X107" m™""* of the experimental period, which belongs to moderate turbulence. Moreover, it also
indicates that the fluctuation of C? in sunny day and sleet day are greater than overcast day and dust day.
Furthermore, Rytov variance is analyzed by using the measured light intensity values. The results show
that in sunny day, sleet day and dust day, the light intensity fluctuation belongs to weak fluctuation at
most of the time and there is a small part of the time it belongs to moderate fluctuation. However, the
light intensity fluctuation in overcast day belongs to weak fluctuation in all time. The light intensity
fluctuation in sunny day and sleep day are greater than overcast day and dust day. We can conclude that
the probability distribution of light intensity in different meteorological conditions is closest to the
exponential weibull distribution by comparing the nonlinear fitting results of the logarithmic normal,
Gamma-Gamma and exponential Weibull distribution. The goodness of exponential Weibull distribution is
greater than 0.989 95. In the weak to medium fluctuation region, the Gamma-Gamma distribution fits

better than the lognormal distribution.
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Table 1 Weather condition for T1~TI11

Trial Date Wind/(m + s™') Temperature/C RH/% AP/mbar Weather
T1 2016.10.18 1 13.65 51.47 838.7 sunny
T2 2016.11.03 1 9.36 58.95 840.1 sunny
T3 2016.11.01 2 7.43 35.43 839.1 sunny
T4 2016.10.11 1 13.24 68.84 841.5 overcast
T5 2016.10.25 1 12.82 61.63 840.6 overcast
T6 2016.09.27 1 17.07 65.78 846.2 overcast
T7 2016.10.20 1 14.56 39.87 838.5 dust
T8 2016.11.10 1 6.63 58.01 842.3 dust
T9 2017.04.18 2 21.25 29.83 839.6 dust
T10 2016.10.27 2 4.32 69.02 845.8 sleet
T11 2017.02.20 2 5.44 45.58 837.2 sleet
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Fig.2 The changing curve of C% for T1~T11
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Table 2 C? statistic distribution for T1~T11

Trial Mean(C?2) Standard deviation(C?) Max(C?%) Min(C?%)
T1 1.99X107% 1.88 X107 " 1.26 X107 1.06X107%
T2 4.64X10°" 1.32x10° " 1.05x10 % 1.06X10° "
T3 2.67X10°" 5.03X10 " 7.63Xx10 " 1.06 X 10
T4 1.29 107" 5.78 X107 7.71X107"% 1.06 X107
T5 1.52X10° " 5.10X10°1¢ 4.37X10°" 1.06 X101
T6 1.35 X107 "% 9.34X10 1% 9.33X10 " 1.06 X 10
T7 1.57X10 " 1.23X10° " 1.46 <10 " 1.06 X101
T8 1.39 X101 5.93X10° 1 4.79X10° " 1.06 X101
T9 1.78 10" 1.20xX10° " 4.03X10°" 1.06 X110 "
T10 2.70X10 " 8.56 10 " 9.82X10 " 1.06X10 *°
T11 3.20X10°"° 4.42X107" 3.55X107 " 1.06 10"
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Table 3 &3 statistic distribution for T1~T11
Trial T1 T2 T3 T4 TS T6 T7 T8 T9 T10 T11
Mean(s?) 0.044 1 0.1031 0.5701 0.028 6 0.0337 0.03 0.034 7 0.030 8 0.0326 0.0598 0.0712
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Fig.3 Histograms of normalized light intensity and non-linear fitting curves for T1~T11
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Table 4 R? statistic distribution for T1~T11

Trial T1 T2 T3 T4 TS T6 T7 T8 T9 T10 T11

R? 0.987 63 0.964 4 0.998 01 0.997 5 0.9917 0.9311 0.978 41 0.998 34 0.989 44 0.997 04 0.996 25
R} 0.995 22 0.982 75 0.976 1 0.988 17 0.992 32 0.954 5 0.988 15 0.992 62 0.993 29 0.995 39 0.998 61
R; 0.997 46 0.995 86 0.998 06 0.999 19 0.993 01 0.989 95 0.995 01 0.998 72 0.993 55 0.996 78 0.99863
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