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Particulate Matter on Water Optical Properties
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Abstract: [ Objective] The influence exerted by
nonuniform  vertical profile of suspended
particulate matter on remote-sensing reflectance
was studied for a typical inland lake. The major
sensitive wavelengths and maximum influence
water depths were discussed. [Methods)] The in
situ data and forward radiative transfer model
were applied to simulated two typical vertical
distributions of water column. The sensitivity of
remote sensing reflectance( R,, ) associated with
stratified water column showed correlation with
suspended particulate matter (SPM), sensitive
wavelength and maximum influence water
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depth. [Results] Compared to vertical uniformed water column, different vertically stratified
types could cause more than 100% overestimation or 30% underestimation of R,, at most and
the error decreased with the increase of water depth. When the concentration of surface SPM
(SPM,) was small, the sensitive wavelengths of different water profiles decreased with increas-
ing water depth under the same SPM,. For the same water depth, the sensitive wavelengths
moved towards the longer wavebands with increasing SPM,. When SPM, was large,no obvious
correlation between water depth and sensitive wavelength was observed. The maximum influ-
ence water depths for different vertical profiles varied and could reach up to 10 m when the wa-
ter was clear. With the increased SPM, , the maximum influence water depths decreased and
sensitive wavelengths moved towards the longer wavebands. In contrast, the maximum influ-
ence water depths centered on 0. 5~2. 0 m and showed no pronounced tendency when the water
was turbid. In addition, the increasing attenuation coefficient of surface water usually led to a
decreasing maximum influence water depth. [Conclusion] The results will improve our under-
standing of the vertical structure information obtained from surface remote sensing reflectance.
Key words:; water vertical distribution, remote sensing reflectance, sensitive wave length, maxi-
mum influence water depth
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Fig. 2 Radiative transfer simulation results for vertical profile
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