NUMERICAL SIMULATION ON PRIMARY PRODUCTION AND
INTERSPECIFIC COMPETITION OF STREAM PERIPHYTON
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A numerical simulation model is presented to describe primary production and species transition of stream
periphyton communities, in which the net growth rate of periphyton biomass is estimated by the balance of primary
production, immigration, respiration and detachment of the periphyton biofilm. The interspecific competition of
filamentous periphyton and non-filamentous periphyton is included in the model via the differences of the algal
densities and the immigration patterns to the substrate. The solar radiation inside the periphyton biofilm is estimated
by the Lambert-Beer’s equation, and the nutrient distribution inside the biofilm is calculated from the diffusion
equations of nutrients. The physiological parameters used in the present computations are evaluated from the
laboratory data on periphyton growth. The results of the computation show that the model can predict the temporal
variation of periphyton biomass and the species transition from the non-filamentous periphyton to filamentous

periphyton well.
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