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The Laser-type Space Solar Power System, LSSPS, uses a laser beam to transfer the solar power
from a power satellite to receivers on ground. The Laser beam attenuates due to atmospheric gases
and clouds through the atmospheres. Atmospheric transmittance of the laser beam is one of the
factors related to the efficiency of the LSSPS. The transmittance is forecasted with a meteorological
model and satellite data, and verified with the observation on the ground. The ensemble forecasting
is also employed in this work, and forecasts not only the atmospheric transmittance of the laser
beam but also its confidence index.

The weather conditions around the target point, Gifu University are evaluated with the mesoscale
meteorological model, WRF (Weather Research and Forecasting Model), which is developed by the
National Center for Atmospheric Research (NCAR), and the National Oceanic and Atmospheric
Administration (NOAA), from July to November, 2011. The total cloud water in the atmosphere is
computed with WRF, and applied to evaluate the optical thickness of the atmosphere. The thickness
is used to estimate the atmospheric transmittance for the LSSPS laser with the Lamber-Beer law. In
this study, the effect of the aerosol to the transmittance is also taken into account.

The 72-hour-ahead forecasting of the atmospheric transmittance is performed every day. The
accuracy of the intra-day forecasting is about 0.7 in the correlation between the forecasting and the
observation. The accuracy becomes worse as the forecasting period becomes longer. The ensemble
forecasting is also employed in this work. In the ensemble forecasting, several computations of the
transmittance forecasting run, and evaluate the forecasted value as their mean value, and the spread
as their standard deviation. It seems in the computation results that the spread tends to large when
the difference between forecasting and observation is large. Therefore we introduce the spread as
confidence index of the forecasting. By the computation of the forecasting and the spread with the
ensemble forecasting, not only the atmospheric transmittance of the laser beam but also its

confidence index can be forecasted in this work.
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