FNEARTICB T 00K, $F6%, 200056 H

ARDRY T 74 b2 OES BB

MODELLING THE TRANSITION PROCESS OF LOTIC PERIPHYTON COMMUNITY
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A modeling approach was used to evaluate interactions between the vital resources for algal growth and a
periphyton community under impacts of water velocity. A periphyton growth model was constructed, reflecting
structural differences in filamentous and diatom communities, low diffusion inside the viscous sublayer of the
substratum surface and the drag force on the algal assemblage, together with light and nutrient dynamics.

First, the model was applied to flume experiments using different velocities by comparing the biomass of the
three species, Spirogyra, Achnanthes minutissima, and Synedra spp. Second, an experiment using different nutrient
conditions was made to verify the suitability of the parameters. Frequent peaks of biomass followed by dislodgement
observed in the experiment were well simulated, implying that dislodgment of the communities occurred when the
external forces exceeded the strength of the bottom cells, which were mainly weakened by light limitation and the
shortage of nutrients. Being exerted by a high drag force and a low immigration rate, the biomass of the periphyton
community was low in a high current. After spreading along the water surface, Spirogyra filaments produced
markedly light-limited environment for the algal community below, and, consequently, nutrient condition recovered

with decreasing algal biomass near the bottom.
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