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Searching for the mechanism of river channel network formation using the maximum
entropy production principle and challenge to mathematical morphology
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The present study aimed at clarifying the possibility of the formation of a
tree-structured river channel network, tree branches, and natural striped and mottled patterns
according to the maximum entropy production (MEP) principle. First, the frictional energy loss in
the river channel and on the slope connected to the river was calculated using a rainfall-runoff
inundation model. The results showed that the channel and slope tended to be distributed so that the

total frictional energy loss was minimized, indicating that the river channel network may be formed

according to the MEP principle. Next, using a riverbed wave model based on a
reaction-advection-diffusion equation, it was shown that riverbed waves are formed when the
reaction, advection, and diffusion phenomena satisfy certain conditions, indicating that riverbed
waves may also be formed according to the MEP principle.
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