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Monitoring of the Earth’s albedo by an earthshine observation
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Spectroscopic observations of the earthshine: an irradiance on the Moon surface from the shining Earth, is known as the one
methods to indirectly measure the Earth’s albedo. As the results of the observations of the earthshine, it has been found that tl
Earth’s albedo decreased between 1984 to 2001, and turned to an increasing trend between 2001 and 2003 [Palle etal., Scier
2004].Such variations on Earth’s albedo are thought as a result of change in the mean cloud amount over the Earth. Change
the Earth’s albedo is one of the important factors as well as an internal factor such as greenhouse effects which cause a glok
environmental change since it can directly modify the total amount of incoming energy from the Sun to the Earth.

In this study, a spectrometer for the earthshine has been developed to achieve stable and continuous monitoring of the Eartt
albedo from ground. The spectrometer can be combined with any telescopes and consists of a CCD camera and a gratil
spectrometer (Hamamatsu Photonics PMA-12 C10027-01). By using this system, image of the Moon within a field of view of
the telescope and spectrum from an arbitral area in the image can be simultaneously obtained. A total of six nights from Janual
to July, 2017 has been conducted by using the spectrometer and a small telescope in Kawasaki City and Hokuto City, Japa
The earthshine spectrum is converted to absolute radiance by using a calibration data obtained with an integrating sphere, a
corrected for atmospheric extinction. Then, the absolute radiance spectrum of the earthshine at the top of atmosphere is divids
by the Moon albedo to obtain irradiance at the Moon surface from the shining earth. The irradiance is proportion to an apparer
area of the bright surface of the Earth viewing from the Moon. Finally, a mean albedo of the earth at the observation time is
deduced by correcting this geometry and normalized by known solar radiance flux at the Earth’s surface.

In this talk, details of the observation system, analysis methods, and the prompt results of the Earth’s albedo observation wil
be presented.
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