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Spectral variability of particulate backscattering ratio in the Daya Bay
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Abstract: Variability of particulate backscattering ratio and its interpretation were examined using in-situ measurements per-
formed during May 2007 in the Daya Bay. The results indicated that the particulate backscattering ratio values range between
0.004 and 0.0245, with a mean value of 0.0082+0.0032. There was some spectral dependence of the particulate backscattering
ratio, and less than 15% variability between wavelengths was estimated. A global decreasing of particulate backscattering ratio
with increasing chlorophyll concentration was visible, and the low backscattering ratios were observed in water with high
chlorophyll concentration. Particle-size distribution slope was the main factor controlling the variability of particles backscat-
tering ratio: The particle backscattering ratio increased with particle-size distribution slope. Average particle refractive index
was another influencing factor. With similar particle-size distribution, the amount of non-pigment material relative to phyto-
plankton that was characterized by the variability of refractive index had a strong effect on particulate backscattering ratio.
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Fig. 1 Location of the optical buoy moored station in the
Daya Bay
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Fig. 2 Scatter plot of backscattering coefficient by,(600) versus scattering coefficient b,(600) for the whole data set. The

solid black line is the corresponding linear regression, the long dashed line delimits the 95% confidence interval, and the short

dashed line delimits the prediction interval
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Fig. 3 Particle backscattering ratio at 660nm versus particle backscattering ratio at six other wavelengths
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Fig. 5 Particle backscattering ratio at 660 nm versus chlorophyll a concentration (Chl. a). The six curves represent the mod-
els of Ulloa et al. (1994), Morel (1988), Morel and Marittorena (2001), Twardowski et al. (2001), Sullivan et al. (2006) and
Whitmire et al. (2007), respectively
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Fig. 6 Particulate backscattering ratio Bbp versus particle-size distribution slope & The black dots represent the reliable data
sets for £<4.1, and the open circles represent the data sets with large deviations for £&>4.1. The solid curves represent the re-
fractive index contours as calculated by the model of Twardowski et al. (2001), which uses Bbp and & as input parameters
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