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Abstract:  The atmospheric channel characteristics of laser communication ground station determine the
equipment performance. Four candidate sites, Ali in Tibet, Delingha in Qinghai, Daocheng in Sichuan, and
Xinglong in Hebei China, were selected for statistical inspection of the effects on laser communication, in-
cluding the factors of cloud coverage, atmospheric transmittance, sky background radiation, and atmospheric
turbulence. It was shown that Ali is the best for single station availability; Ali-Delingha-Xinglong is the best
for the three-station combined availability, more than 85% in full year under 60% cloudiness. For the four
stations under 60% cloudiness, the combined availability can be 91%~96% in May to August, and reaches more
than 98% in other months. The atmospheric optical properties of the four candidate sites meet requirement
of laser communication. The high altitude sites have obvious advantages in atmospheric transmittance and
background radiance. The atmosphere coherence length in night is larger than 10 ¢cm in Ali and Daocheng,
and 8~12 cm in Delingha, and just higher than 6 cm above for Xinglong. In multi-station combined mode,
good sites, with sufficient high availability and meeting optical communication requirements, could be selected

in high altitude and less cloud areas.

Key words: laser communication; availability; atmospheric optical characteristics; candidate site
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Fig.l1 Seasonal variations of availabilities with cloudiness <10%(a) . <30%(b) . <60%(c) and <80%(d)

of the four sites
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Table 1 Seasonal statistics of joint availability of the four sites

A =R <10% =& <30% =& <60% =& <80%

1 83.2 96.6 100 100
2 66.1 89.0 99.4 100
3 45.5 78.4 99.2 99.9
4 34.6 70.7 98.2 99.8
5 31.8 69.4 96.2 99.8
6 35.5 67.8 94.8 99.4
7 30.3 59.8 91.0 97.4
8 45.0 71.2 94.1 98.3
9 64.8 87.1 98.2 99.8
10 85.2 97.1 99.9 100
11 89.8 98.3 99.9 100
12 78.7 98.4 99.9 100

E 1LHIH T ARz BARER IS v AR, B8, PUSES RO o] | H KigiR T, 2iF
RAEMT, @RI AT BEETE 30~90% Z[8); BERAMF T HIERS A HERAR T 60% UL, REFFE
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Table 2 Seasonal statistics of atmospheric transmittance at different wavelengths and zenith angles

& Wik HE &%
W (Mpm)  10° 9BW 40° XRW  70° WM 10° XRI  40° W 70° TEW
KW KM K XKW KB K
W] EEL 0.5 0.88 0.84 0.62 0.9 0.85 0.65
0.671  0.94 0.91 0.76 0.95 0.92 0.8
0.85 0.98 0.96 0.9 0.99 0.985 0.92
1.064  0.99 0.98 0.92 0.995 0.99 0.96
wmomyE 05 0.84 0.76 0.5 0.85 0.8 0.56
0.671 0.9 0.86 0.7 0.92 0.87 0.75
0.85 0.94 0.92 0.85 0.96 0.95 0.88
1.064  0.96 0.95 0.89 0.98 0.965 0.93
e 0.5 0.87 0.83 0.6 0.89 0.85 0.64
0671 0.1 0.87 0.75 0.93 0.9 0.76
0.85 0.96 0.95 0.89 0.985 0.98 0.92
1.064  0.98 0.97 0.91 0.995 0.99 0.94
Do 0.5 0.69 0.62 0.29 0.72 0.64 0.32
0.671  0.78 0.73 0.48 0.79 0.74 0.5
0.85 0.87 0.84 0.67 0.88 0.85 0.7
1.064 0.9 0.87 0.74 0.91 0.89 0.75
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Table 3 Statistics of irradiance with different zenith angles and wavelengths for the sites

in summer and winter

= HE CES £
o (A/um) 10° 40° 70° 10° 40°  70°
i By 05 077 242 323 051 142 3.15
0671 0.57 2.02 277 032 112 2.64
085 027 098 140  0.14 052 1.27
1.064 021 0.74 1.08 01 037 09
sy 05 119 385 323 075 219 4.51
0671 098 349 277 053 191 4.23
085 0.5 1.83 140 026 098 2.22
1.064 04 147 108 019 075 1.71
o 05 082 258 340 054 149 329
0671 062 218 296 034 119 279
085 03 1.08 151 015 056 1.35
1.064 023 081 117 011 04 097
DL 05 226 930 711 151 4.90 8.30
0671 222 105 842  1.38 535 9.98
0.85 125 640 522  0.77 321 6.28
1.064 108 579 470  0.65 2.83 5.63
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