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1. Rio Puerco as a natural experiment 

2. Structure of morphodynamic model 

3. Numerical experiments 

4. Rio Puerco simulations
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• Deposit thickness correlates with: 
• Distance from source (for 3.2 km) 
• Presence of vegetation 
!

• Similar mean thickness for all veg types, 
coverages >~25% 
!

• Highly variable thickness in tamarisk, 
1-10 meter scale 
!

• Uniform thickness in willows
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The model should:!
!

• Hit high-water marks 
!

• Reproduce bulk erosion/deposition 
patterns, volumes 
!

• Capture patch-scale deposit thickness 
vs. vegetation relations 
!

• Match differencing (including local 
variability)



Model structure:!
!

• Hydrodynamics: ANUGA 
 (Rigby and van Drie, 2008) 

!
• Sediment transport: 
 (Simpson and Castelltort, 2006; Davy and Lague, 2009) 
!

• Separate erosion and deposition (no transport capacity) 
• Track concentration 
• Momentum source/sinks: 

Bed topography, friction loss, turbulent diffusion, concentration gradients, sediment 
exchange with bed 
!
!

• Vegetation: 
 (Kean and Smith, 2004; Nepf, 2009) 
!

• Drag on cylindrical stems 
• Diffusion, kinetic energy from turbulence in wakes 
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Mixing length = 
stem diameter

Mixing length = 
flow depth
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Numerical experiments: vegetation patch



Numerical experiments: vegetation patch
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Event hind-casting: 2006 Rio Puerco flood







• Sub-grid scale processes affect reach-scale 
patterns 

• Model results can be affected by details in the 
morphology 

• Need to test against natural experiments
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