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PLUME GENERATED FROM A SLOPING BENTHIC LAYER
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A plume generated from a sloping boundary of constant buoyancy was investigated. The flow configuration is
to simulate an inclined benthic layer in which dissolved constituents are released due to anaerobic reduction from a
lake bottom. This process is supposed to play an important role in a eutrophication in lakes and reservoirs. A

theoretical model was developed assuming a self-similar flow structure.

Solutions for buoyancy and velocity fields

were successfully obtained. A laboratory experiment was carried out in a thermal-buoyant plume system. A

steady plume was experimentally reproduced by heating up a sloping plate to a constant temperature.

Temperature

and velocity were measured by means of thermocouples and particle-tracking velocimetry, respectively. The
agreement between the analysis and the experiment was quite satisfactory not only in their vertical profiles but also in

their streamwise development.
the plume in a reservoir benthic layer.

The analysis enables us to quantitatively estimate water quality transport caused by

Key Words: plume, benthic layer, anaerobic reduction, self-similar flow, density

currents, reservoir eutrophication, PTV
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