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Abstract : The volume scattering function (VSF) of aquatic particles is one of the most important inherent optical
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properties of water. However, a VSF measurement instrument in China that can cover multiple wavelengths and a wide

angular range remains to be investigated. Herein, we developed a dual-wavelength (488 nm and 532 nm) aquatic particle
VSF measurement system that integrates dual-periscope optical configuration with a rotating detector. This system enables
VSF measurements across a scattering angle range of 1.5° ~ 178.5° for both wavelengths. According to the optical
configuration and radiative transfer principles of the system, baseline correction, angular calibration, and amplitude
calibration experiments were conducted on the system. The measurement results for 3 um polystyrene standard particles
agreed well with the Mie scattering theoretical values, demonstrating the VSF measurement accuracy of the system. The
system was used to perform dual-wavelength VSF measurements of natural seawater particles from the East China Sea and
South China Sea and to analyze the differences in VSF characteristics between the two wavelengths. The measured VSFs
can provide a basis for VSF parameterization in the radiative transfer models. In addition, asymmetry factors were
calculated from the measured data to analyze the differences in scattering characteristics between the two wavelengths
from the volume scattering perspective.

Key words : ocean optics; volume scattering function; scattering phase function; asymmetry factor; aquatic particle;
optical properties of water; scattering measurement
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Fig.1 Schematic of the optical configuration and photographs of the DW-VSFLab
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Table 1  Specifications of polystyrene standard particles used in this study
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Fig.2  Calibration results of the DW-VSFLab using 3 pum standard particles
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