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In volcanic landscapes, large sediment pulse from the volcanoes are deposited in channels and affect channel morphology and bed texture. 
Here, we use a simple morphodynamic model to explore 
the extent to which bed material abrasion controls the 
downstream fate of sediment pulses in terms of transit 
�me and the magnitude of response in channel bed 
eleva�on and grain size change. 

How does abrasion affect channel response to a 
coarse sediment pulse?
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The Network Sediment Transporter (NST) is a Lagrangian 1-D morphodynamic modeling component of Landlab that tracks bed sediment moving and interac�ng on a river network. The NST represents 
channel reaches as links on the network model grid. Links are separated by nodes. Sediment is tracked as discrete parcels, collec�ons of sediment with uniform size and characteris�cs. Parcels are trans-
ported according to Wilcock and Crowe (2003) transport equa�ons. We run the model for 1000 �mesteps (1 �mestep = 7 days), inpu�ng a pulse of 5000 m3 with parcels that have a slightly smaller 
median grain size and narrower grain size distribu�on than the bed. We track eleva�on and grain size change and compare the results of model results with and without abrasion.

A ������ is a collection of 
sediment grains of 
homogeneous size, 
density, etc.

Overarching hypothesis: 
In volcanic  landscapes, abrasion is an important control 
on the morphodynamics of sediment pulses from large 
mass wasting deposits of heterogeneous sedimentary 
characteristics. 
  

     

Returning to our hypothesis: 

- YES, abrasion (at a rate regularly seen in volcanic sediments) impacts the 
downstream e�ects of sediment pulses, but not in the way we expected

- Higher abrasion rates lead modeled pulses to concentrate, rather than 
disperse.  

- Lots of exploration still to do! Do these results persist with di�erent 
active layer thickness? Di�erent pulse GSD?
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Representa�on of a river network in the NST Schema�c of parcels in the network

Pfei�er et al. (2020)
Czuba (2018)

Links have elevation, slope, 
length, width, �ow discharge, 
bed grain size distribution, etc.
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1000 parcels added, 
D50: 0.03 m 
D84: 0.07 m 
uniform abrasion rate

Volume of pulse parcels through �me (m3) Mean grain size of pulse parcels  (m) Percentage of ac�ve pulse parcels How far are pulse parcels traveling?
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200 parcels/link, lognormal GSD, 
D50= 0.042 meters
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