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Abstract A numerical radiative transfer model based on matrix-operator theory to simulate the underwater inelastic
scattering is presented. The assumption that various radiant energies decrease approximately exponentially with
depth in a homogeneous layer is introduced to incorporate the inelastic scattering process as a source operator to the
model. Validation by the Mobley standard problem 7 of underwater radiative transfer and comparison with the results
of Hydrolight 5.0 show that the processing of the multi-scattering and inelastic scattering in this model is correct. So
we conclude that this model is a suitable tool for simulating all radiative transfer processes under water.
Simultaneously, with three-component model, this underwater radiative transfer model is used to simulate the effect
of each components of natural water on inelastic scattering and inelastic fraction in the remote-sensing reflectance.
The investigation reveals that only in clear water bodies, the inelastic fraction resulted by the water Raman scattering
is high. With the increasing concentration of gelbstoff and chlorophyll, the inelastic fraction increases in the relevant
wavelength, but either gelbstoff or chlorophyll restrains the inelastic scattering process of each other. And suspended
sediments reduce the effect of inelastic scattering significantly which is even neglected in some water with high
concentration of suspended sediment.
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Table 1 Comparison of predictions for standard problem 7
Depth /m - Model
Value of calculation MC1 MC2 MC3 MC5

E,/(mW +cm™ « ym™")
0 0.01871 0.01875 0.01874 0.01739 0.01873
50 0.02477 0.02489 0.02488 0.02470 0. 02490
100 0.01136 0.01136 0.01136 0.01123 0.01138

E,/(mWe+cm * e« pm ")
0 0. 03502 0.03532 0.03512 0.03478 0.03523
50 0.01043 0.01034 0.01042 0.01027 0.01039
100 0.00307 0.00287 0.00296 0.00292 0.00296
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Fig. 1 Comparison of remote-sensing reflectance and downward irradiance results
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Fig. 3 (a) Remote-sensing reflectance at different gelbstoff concentrations; (b) inelastic fraction in each wavelength
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Fig. 4 (a) Remote-sensing reflectance at different chlorophyll concentrations; (b) inelastic fraction in each wavelength
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(b) inelastic fraction in each wavelength
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