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To clip or not to clip: are positive schemes mandatory for
advection-diffusion-reaction equations in geophysical flows?
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A common constrain encountered while dealing with advection-diffusion-reaction equations (e.g., biogeochemical
modeling) concerns the positivity of the numerical scheme. Most state variables represent indeed concentrations,
for which negative values are not only nonphysical, but may cause the numerical integration to be unstable. Dif-
ferent solutions have been proposed in the litterature, often involving clipping (restoring negative values to zero)
or monotone schemes. In this study, we propose an alternative approach which somehow relaxes the positivity
constrain, enabling the use of much simpler advection schemes that are accurate while not monotone. We illustrate
our method through idealized but realistic benchmarks coming from ecological and sea-ice modeling.



