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A Satellite-based Estimation Model of Solar Irradiance
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Abstract There are two methods to forecast the electricity generated by the photovoltaic generation. One of
them is to forecast the budget of power generation indirectly through three stages, the first stage is to esti-
mate the amount of solar radiation for the purpose of understanding live solar radiation; the second stage is
to forecast the amount of solar radiation; the third stage is to convert the amount of solar radiation into pho-
tovoltaic generation. Three types of data such as numerical forecast model, satellite image and sky image are
used as input data of this method. It is known that the method based on satellite image can precisely forecast
the production of electricity by photovoltaic generation in several-hours-ahead accuracy. In conventional
model they define an expression of clear sky and cloud type classification and estimate the amount of solar
radiation to attenuate solar radiation outside the Earth’s atmosphere by using the correction coefficient. It is
known that the conventional model has a large uncertainty of the correction coefficient in the cloudy weather.

In this paper, we improved the conventional model by increasing the number of samples, adding a vari-
able for expressions to determine a cloud type classification, applying the machine learning. Validation of
this model was conducted with Japan Meteorological Agency’s actual measurement value. The results indi-
cate that this model can estimate the amount of solar radiation with high accuracy as compared to the
conventional model. It is generally agreed today that improvement can be expected in prediction accuracy
by fetching the actual measurement value at prediction start time in forecasting the production of electric-
ity by photovoltaic generation. When the actual measurement value is insufficient, improvement in
accuracy of forecasting the electricity generated by photovoltaic generation can be expected by utilizing

the estimated amount of solar radiation calculated by our proposed method.
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