2.1.3 Ballasting of sinking POC by CaCO3 and SiO2

We recalculated the ballasting parameters of the model, which increases the sinking speed of big particles as their content of detrital CaCO3 and SiO2 increases. All detrital CaCO3 and SiO2 ends up in big particles. Small organic carbon particles sink at a fixed rate of 3 m d-1. First, the dependence of the drag coefficient (Cd) on the Reynolds number (Re) was fit to the data from figure  2 in Ploug et al. [2008], using their measurements on fecal pellets and the data they reproduce from Taghon [1984]. This gave Cd=51Re-0.56. Then, the drag equations [Buitenhuis et al. 2001] were solved offline by iteration. This gave pairs of particle density and sinking speed. Lastly, a simple function between particle density and sinking speed was derived for use in the model. With the new data, the function changed from concave to convex (i.e. from changing faster at high densities to changing faster at low densities). We therefore changed the function to:


vsink = a * (ρ – ρsw)^b
(9)

in which vsink is the sinking speed of big particles, ρ is the density of the particle, which is calculated from the composition in organic matter, CaCO3 and SiO2, and ρsw is the density of seawater. The densities were calculated from table 3 in Ploug et al. [2008], assuming that the organic matter in the three types of fecal pellets had the same density, giving ρorganic = 1.08 kg L-1, ρCaCO3 = 1.34 kg L-1, ρSiO2 = 1.2 kg L-1, a = 0.0303, b = 0.6923.
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