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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 weather conditions are estimated with a
meteorological model, and the distribution of the transmittance on the Japan Islands is evaluated
with them. The results will be used for both the estimation of the LSSPS efficiency and the
selection of the suitable locations of ground receivers.

The weather conditions on and around Japan Islands are evaluated with the mesoscale
meteorological model, WRF (Weather Research and Forecasting Model), that is developed by the
National Center for Atmospheric Research (NCAR), and the National Oceanic and Atmospheric
Administration (NOAA), for the year in 2011. The total water in the atmosphere is computed with
WREF, 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 atmospheric transmittance is also observed in the field at the Gifu University with a
skyradiometer, and applied for the verification of the computed results. The observed transmittance
varies in time significantly. The computed results traces well the observed time-series, and it
indicates the validity of the computed results.

The atmospheric transmittance on and around Japan Islands are computed every hour including
night time, but only the averaged transmittance in a year is printed in this paper. The transmittance
at the basin near the central Japan is higher than the other place in Japan in its distribution map. It's
also higher along the Pacific coast than the Japan Sea. The map will be used for selecting the
appropriate arrangement of the ground receivers, and its time series data will also used for

managing them.
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Bon # 1 WRF OFtHE S
1800
1700 . Start: 2010-12-31_00:00UTC
1600 Period : 00T
1200 End: 2011-12-31-18:00UTC
1400 IMA GANAL (6 howrly, 20 km grid)
1300 Input data NCEP FNL (6 hourly, 1° grid)
12
J5pe OSTIA (daily. 0.05° erid)
1000 Domain 3 km grid. 559 > 539 grids
900
800 Vertical layer 40 levels (surface to 50 hPa)
700
600 Dudhia short wave radiation
500 RRTM long wave radiation
400 WSM 6-class granpel scheme
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100 Noah land surface model
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Atmospheric Transmittance Ratio for LSSPS-Laser [-]
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