Development of semianalytical regional recovery algorithm for marine primary biooptical features from passive remote sensing data.
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Primary features characterize the optical properties of ocean waters and are purely determined by composition and state of water. This, for example, indicators of absorption and scattering of water; water transparency, etc. They also contain information about suspended particles and dissolved organic matter in the water. The primary characteristics can be recovered from the secondary ones. It needs solving of inverse problem of recovery. In the present study we used remote sensing reflectance (RRS) of sea water as a secondary feature.
Whole study was done in the Peter the Great Bay (Japan Sea) in 2009 – 2010. We used portable spectroradiometer FieldSpec HandHeld, manufactured by ASD Inc. Its spectral range: 325-1075 nm, spectral resolution is 1 nm. According to NASA protocols, we directly measured the spectra of the upwelling radiance from the sea surface, spectra of sky brightness, and spectra of radiance that was reflected from a white plate (its scattering properties very close to Lambert surface). A total of 204 series of measurements was done.
Next, the calculated RRS was presented by semianalytical function of the primary features of sea water (5 parameters). After minimizing the corresponding functional we obtained values of chlorophyll-a and dissolved organic matter concentration and coefficients of absorption of light by sea water. After comparing the model values of chlorophyll-a with the true values obtained with surface analyzer SBE19-plus, respectively, were determined the true values of all other features.
We also obtained empirical regularities between certain parameters. This makes it possible to reduce the number of parameters from 5 to 3. Also we analogically applied our algorithm to satellite data of ocean color. These parts of study are currently in process.
