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Studies have been done to statistically relate suspended sediment concentration with one or combination of bands of satellite imagery. These results have limited applicability and accuracy of assessment for sediment concentration. Often result from one satellite is difficult to transfer for other satellite due to differences in band wavelength position and range. Statistical results are valid only if range of experimental conditions used in collecting data is not exceeded. However, with change of geographical location and temporal domain, independent factors affecting remote sensing signals like sun angle, bottom reflectance, and other optical constituent of the water change.  When these conditions are not taken into account in developing statistical relationships between remote sensing data and sediment concentration, the transferability of results to outside the experimental data sets becomes limited. There is a need to develop a physical model which can predict the spectral distribution considering above parameters. Also, such model can utilize information of all the bands of a satellite image instead of relying just on one or two bands which are currently used in model applications. 
In the present study a physically based model is developed based on inherent optical properties of water and sediments. The model is based on Monte Carlo approach of using probabilistic concepts and methods to simulate the trajectories of individual photons in water. The model calibration and validation were performed using a tank study in which hyperspectral data were collected for different suspended sediment concentrations using a spectroradiometer. A simple method was developed and used for soil absorption coefficient and wavelength relationship based on measured hyperspectral data of the dry soil. Scattering coefficient of soil and optical properties of water were used from literature values. The validations results of theoretical model for clear water and water with soil seem to sustain the possibility of retrieving accurate water quality parameters from the remote sensing data. 

