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Table 1. List of frequently used symbols
Symbol Description Unit

b scattering coefficient m '

c attenuation coefficient m '

B volume scattering function sr'm’

B normalized volume scattering function (= 8/b) sr!

Wo single scattering albedo (= b/c)

() radiant flux A

1 radiant intensity W sr!

E irradiance Wm*

L radiance Wm *sr'
L downward radiance Wm*?sr!
L. upward radiance Wm?sr!

0 nadir angle radian

0] azimuth angle radian

Q solid angle sr
Lr path length m

z depth m
Az layer thickness of the layer m
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Fig. 1. TIlustration of geometric coordinate for
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Fig. 2. Tllustration of plane-parallel water body.
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Plane-parallel layer model for radiance distribution by
primary scattering in the sea

Akihiko Tanaka '

Abstract

In order to understand the formation process of the radiance distribution in the sea, it
is necessary to determine the radiance distribution in each scattering order analytically. For
this purpose, a plane-parallel layer model that computes primary scattering radiance was de-
veloped for obtaining an analytical understanding of the radiance distribution in each scat-
tering order. The plane-parallel layer model was developed from the definitional equation of
a volume scattering function and by integrating this function over the thickness of the
plane-parallel layer. When the thickness of a plane-parallel layer was considered to be infini-
tesimal, the formula obtained was in agreement with the existing primary scattering model.
By expanding this plane-parallel layer model to high-order scattering, a numerical model for
radiation transfer can be obtained.

Key words: primary scattering, radiance distribution, plane-parallel layer model
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