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THARA SEESAARD : DEVELOPMENT OF A SKY LUMINANCE MODEL

USING SATELLITE-DERIVED CLOUD INDEX TO CLASSIFY SKY CONDITIONS.

THESIS ADVISOR : ASSOC. PROF. SERM JANIJAI Ph.D. 174 pp.

In this study, a statistical model for calculating sky luminance was developed. The
satellite-derived cloud index was used to classify sky conditions in the model. The proposed
model is a multiplication of two functions that are ¢, which is a function of the zenith angle of a
considered point of the sky, and f, which is a function of the angular distance between the
considered point and the sun. To obtain the analytical form of these functions, the sky luminance
measured by a sky scanner located at Chiang Mai (18.780N, 98.980E) during January, 2005-
December, 2005 was analyzed. At the same period, satellite-derived earth-atmospheric albedo
(p), surface albedo (p : ) and maximum cloud albedo (p, ) at the position of the measurement
were| calculated, Then the cloud index (n) defined as-the ratio| of the difference between” p’ and
p, to the difference between p and p, was computed. By grouping the sky luminance data
according to the sky conditions classified by the cloud index and the solar zenith angle, the two
functions were separated and then fitted with polynomial equations. To validate the model, it was
used to calculate the sky luminance at Songkhla (7.20N, 100.60E) where the sky luminance was
measured, and then compared with the measured data over a one-year period. The model

luminance data agreed well with those obtained from the measurement.
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