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The bed of an alluvial river is underlain by a relatively thick layer of loose sediment.  The river bed is free to degrade (downcut) into its own alluvium in response to changed conditions, such as reduced sediment supply.  A bedrock river, on the other hand, has only a discontinuous cover of alluvium over a hard material such as rock or very stiff clay/till.  Such rivers are not free to degrade over engineering/short geomorphic time.  Many rivers are bedrock-controlled in their upper reaches, but make a transition to complete alluviation in their lower reaches.  The modeling of the morphodynamics of rivers with bedrock-alluvial transitions presents several numerical challenges.  Here the problem is formulated in two ways: a) moving boundary coordinates and b) analysis with a“mushy layer” in analogy to a liquid-solid interface.  The analysis is applied to the lower Mississippi River, which is unusual in that it exhibits an alluvial-bedrock transition upstream, and then a bedrock-alluvial transition farther downstream.  In this case, the “bedrock” consists of consolidated Pleistocene clay.
