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MATHEMATICAL AND NUMERICAL MODELING OF THE DAM DISCHARGE
OPERATION POLICY TO SUPPRESS OVERGROWTH OF HARMFUL
ATTACHED ALGAE ON RIVER BED JUST DOWNSTREAM OF A DAM
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The attached algae Cladophora glomerata Kiitzing overgrowth in just downstream reach of a dam
causing numerous issues on ecology, environment, inland fisheries, and landscapes. We present prompt
research results on a new mathematical model based on a stochastic control theory to suppress
overgrowth of the attached algae. The algae dynamics is modelled with a minimal stochastic differential
equation having the outflow discharge of a dam as a control variable. The performance index to be
maximized by controlling the discharge is established from the viewpoint of an ecologically-conscious
dam operator. The model is numerically applied to Hii River having Obara Dam as a study site. Values of
model parameters are identified from field observation results. The application results imply that the
outflow discharge operation decided by the current dam operation policy should be set more flexible so
that the overgrowth of the attached algae is suppressed more than several tenth percent.

Key Words : Cladophora glomerata Kiitzing, dam operation, outflow discharge, stochastic control,
Hamilton-Jacobi-Bellman equation,
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