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VALIDATION AND PROPOSAL ON THE REFLECTANCE MODEL FOR
SHALLOW WATER REMOTE SENSING OF DEPTH AND BOTTOM MATERIAL
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Spatial mapping of water depth and bottom material has long been a major subject in remote sensing of shallow
water. Although a number of conventional mapping algorithms are based on a simple remote-sensing-reflectance
model that ignores multiple scattering and internal reflection, its validity has not been tested thoroughly. In this study,
the regressive depth-prediction accuracy of the model is tested for typical optical conditions, using the direct Monte
Carlo solutions of radiative transfer equation that account for all orders of multiple scattering and internal reflection.
The result shows that the internal reflection causes significant dependence of the regression coefficients on the
distribution of regression data, which results in poor depth-extrapolation accuracy of the model. In order to address
the problem, we then theoretically derived a new reflectance model, which accounts for all orders of internal
reflection. While the new model requires no more regression coefficients than the traditional model, its prediction is
shown to be more accurate for a wide range of optical depths.
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