Field measurements of the spectral particulate light backscattering coefficient in turbid coastal waters: validity of measurement corrections recommended for widely-used sensors
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Abstract (250 words)

Light backscattering by suspended particles in natural waters is a key parameter in marine optics and ocean colour remote sensing. The particulate backscattering coefficient is correlated to the concentration of suspended solids and its spectral variations are supposed to be representative of the particle size distribution, especially in sediment-dominated coastal and estuarine waters. However field measurements of the particulate backscattering coefficient in such waters is problematic mainly due to the (i) saturation of most sensors initially developed for the open ocean and (ii) difficult correction of light attenuation along the sensor pathlength. These are the main reasons why only very few accurate bbp measurements have been reported for turbid coastal waters.

Based on Monte Carlo simulations, we reproduce measurements carried out in virtual turbid coastal waters using widely-used scattering sensors (Wetlabs ECO-BB and Hobilabs Hydroscat) and assess the validity of measurements corrections recommended by the manufacturers. Our results confirm that measurement made with the small ECO-BB sensors should only be corrected for absorption losses along photon pathength but suggest a revision of the User Guide provided by Wetlabs. Data recorded using the larger Hydroscat (4 and 6) sensors should be corrected for both absorption and scattering losses, as stated by Hobilabs, but the recommended sigma correction is proved to fail in (highly) scattering waters. An improved sigma correction is proposed, tested and validated based on field measurements (optical closure).
