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Unclear aspects of bedload transport

Research question:

How do we understand bedload 
transport fluctuations and scale 
dependence?
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Particle-based concept of the sediment flux
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The relationship between particle dynamics and the flux remains unclear



  

New formulation of particle dynamics

Newtonian dynamics switched on and off

Stochastic description:
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Forcing scheme:

Drag & Collisions

Nothing
(static equilibrium)

Improved description of grain-scale transport 



  

New formulation of the sediment flux

The rate of particles crossing a surface in T

Particle dynamics
Definition:
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Calculated transport rates fluctuate and depend on observation scale



  

Bedload transport rate fluctuations and scale-dependence

Bedload transport rates are deterministic only when you measure forever

Dependence of flux on observation time T
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Summary

1. Formulated individual bedload motions as a stochastic process

2. Explained bedload transport fluctuations & scale dependence

Thank you!

jkpierce.github.io

@j_k_pierce
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