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EFFECT OF MULTIPLE INTERACTIONS OF THE UPWELLING RADIANCE WITH THE WATER-AIR INTERFACE ON THE
RADIANCE TRANSMITTANCE

The radiance transmittance equation, originally known as the n2 - law for radiance, was derived based on geometrical radiometry

for the radiance interacting with the interface only once. In natural waters, the phenomenon is completely different which involves
multiple interactions of the radiance with the interface. This study examines the role of multiple interactions of the upwelling radiance
with the water-air interface and the influences of water optical properties on the radiance transmittance. An expression for the water-
air (or water side) reflectance factor for natural waters is also derived. This study quantifies the effect due to the multiple interactions
which is significant in coastal and inland waters where there is considerable presence and variable amounts of particles in the water.
The results suggest that by accounting the multiple interactions of radiance with the interface on the radiance transmittance we
achieve significant improvement in the determination of the water-leaving radiances and remote sensing reflectances especially in
turbid coastal and productive inland waters. This study will be useful for the calibration and validation of satellite ocean colour sensors
and development of bio-optical algorithms.
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