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Analysis of Data Rate on Optical Communication Links
between Geo-Satellite and Earth Station
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Han's model, which is able to analyze optical communication between earth station and geo-satellite as
a function of atmospheric conditions and elevation angles, is presented. In Han's model, atmospheric
conditions are roughly classified into six basic types; clear sky, cloud, haze, fog, rain and snow. Data rate
satisfying for the BER below 107 is analyzed by Han's model in case of up-link and down-link,
respectively. Data rate is more limited by up-link than by down-link because the pointing loss caused by
atmosphere on the up-link is greater than the spatial coherence degradation caused by atmosphere on the
down-link. Keyword : Han's model, Wireless optical communication, Geostationary satellite link,
Atmospheric effect, Spatial coherence degradation
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Table 4. The design parameters on the down-link
of optical satellite communication.
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Fig. 8. Data rate of earth station vs. elevation
angles on the down-link in clear atmospheric
condition.
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Fig. 12. Data rate of earth station vs. elevation
angles on the down-link in case of rain by
cumulo-nimbus cloud.
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Fig. 13. Data rate of earth station vs. elevation
angles on the down-link in case of snow by
nimbo-stratus cloud.
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Table 5. Ranges of elevation angles vs. atmospheric

condition and data rate on the down-link of

optical satellite communicatio,
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