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Key Points Bifurcations and Multiplicative Noise Testing Predictions

« Sediment transport near the threshold of motion is intermittent;
it comes in short, intense bursts. This makes it difficult to
measure the average sediment flux and define the threshold of
motion itself.

 We use bifurcation theory and the concept of multiplicative noise )
to understand and describe the intermittency. Close to the threshold, ¢° « 1, ana: . . Cutoff depends on

» Applying this to a set of flume experiments[1], we find a new ) T (T*) threshold proximity
way of measuring the critical shear stress, 7, and a way of dq ) ~ (%) — 73)q* — NL(q*)

. . : . . : — T = g(q*; (T*>; Ty o Bifurcation diagram schematic
predicting when intermittency will dominate sediment transport. dt ¢ for badload transport

Multiplicative noise and intermittency In

Bedload transport as a bifurcation: N
« For t* <7}, no transport: (g*) =0 NO TRANSPORT | TRANSPORT  Prediction:

 For t* = 1/, transport: (g*) > 0
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Low Mass Flux

(q7)

Bedload Transport However, sediment transport is noisy (turbulence, collisions...). How
do we include the noise?

Additive Noise

Waiting Time (s)
« Want to predict mean (dimensionless)

volume flux, (g*), given a mean shear Multiplicative Noise
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