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ABSTRACT

Periphyton communities, which are native to river beds, serve as a functional indicator of
river health but remain one of the least-studied communities despite the significant increase
in the examination of aquatic microbial communities in recent years. In this study, we tested
the relevance of three formulations of the chronic detachment term in a simple model for the
biomass dynamics of periphyton. Numerical simulations of the periphyton biomass dynam-
ics were performed by using three different descriptors for the flow conditions: the discharge
Q, the friction velocity u,, and the roughness Reynolds number k" =u,ks/v (where v is water
Kkinetic viscosity and k; is the Nikuradse equivalent sand roughness). Comparisons of numer-
ical simulation results with experimental data from literature revealed chronic detachment to
be better simulated by taking the roughness Reynolds number as the external variable of
detachment. These results support the idea that transport phenomena that occur in the near-
bed layer, e.g. chronic detachment of periphyton matter or vertical transport of nutrients and
pollutants in submerged aquatic canopies, are not related to a single turbulence descriptor
such as the friction velocity u,. Its description requires at least two descriptors, here the fric-
tion velocity u, and the Nikuradse equivalent sand roughness ks, which depend on the initial
form and dimensions of the colonized substratum, and its changes owing to the thickness,
resistance, and composition of the epilithic matter.
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