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(e.g. Boss and Pegau, 2001, Boss et al., 2004, Mueller et al., 2003, McKee et al., 2008, Zhang et al., 2009, Sullivan and Twardowski., 2009 and Leymarie et al., 2010)

Using the calibration constants provided by the manufacturer convert the counts measurements to values of the VSF at one angle.

β(θ)=(signal measured - dark) x conversion-factor

Because the VSF of salt-water and particles are very different, we first remove from the signal the VSF of salt water (or 0.2µm filtered background):

βp(θ)=β(θ) - βsw(θ)

Where βsw(θ)is obtained from Zhang et al., 2009 (Optics Express, 5698-5710, m-file on class folder, and also as text at the end of this handout). How big (in %) is this correction for your sample?

Correct VSF for absorption along the path.
βp(θ)=βp(θ)eL(a+εb)

Where L is the pathlength (from manufacturer), a is the total (including water) absorption coefficient, b total scattering coefficient and ε, the fraction of scattering that is collected by the detector. Hydroscat manufacturer use ε=0.4 based on the Petzold VSF. WET Labs recommends using a only). 
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Convert particulate VSF to particulate backscattering using conversion from a single angle.
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Table 1 from Boss and Pegau, 2001. A more recent table (with similar values at the angles used for backscattering instruments) can be found in Sullivan et al., 2013.










REFERENCES
Boss E. and W. S. Pegau, 2001. The relationship of light scattering at an angle in the backward direction to the backscattering coefficient. Applied Optics, 40, 5503-5507.

Boss E., W. S. Pegau, M. Lee, M. S. Twardowski, E. Shybanov, G. Korotaev, and F. Baratange,2004. The particulate backscattering ratio at LEO 15 and its use to study particles compositionand distribution. J. Geophys. Res.,109, C1, C0101410.1029/2002JC001514

Mueller, L J. L., G. S. Fagion, C.R. McClain, W. S. Pegau, J. R. V. Zaneveld, B. G. Mitchell,
M. Kahru, J. Wieland, and M. Stramska. 2003. Ocean optics protocols for satellite ocean colorsensor validation. In: Inherent Optical Properties: Instruments, Characterizations, Field
Measurements and Data Analysis Protocols. (NASA/TM-2003-211621/Rev4-Vol.IV.)
Sullivan, J. M. and M. S. Twardowski (2009).Angular shape of the oceanic particulate volumescattering function in the backward direction, Appl. Opt. 48, 6811-6819.
image1.png




image2.png
Table 1.y, Based on 41 VSF Measurements*
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