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The typical wet-dry cycling of exposed bedrock in river beds gives rise to cracks
and voids that are likely to alter the erosion rate of the material when subjected to impacts of moving
sediment. The areal fraction of bedrock covered by alluvium is typically modeled as a function of
relative sediment flux (sediment supply rate over bedload transport capacity), yet little is known about
how the bedrock roughness affects the cover fraction.

In this study, we conducted laboratory experiments to develop an understanding of how weathering of
bedrock affects the rock tensile strength and the bedrock erosion rate. Next, we performed flume
experiments under varied sediment supply rates and bedrock surface topographies. We then developed a
physically based model for predicting the cover fraction in consideration of the relative roughness
(bedrock roughness over grain size), and tested the sensitivity of the model to changes in bedrock
relative roughness and relative sediment flux.
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