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5ǳƴŜǎΧ ²Ƙȅ ŎŀǊŜΚ 

 

 

ÅHydraulic roughness & 
flooding 

ÅPermeability & 
porosity of reservoirs 

ÅSediment transport   

 

ÅHyporheic zone & 
άƭƛǾŜ Ƙŀōƛǘŀǘέ  



Dune fields in dynamic equilibrium 

ÅAs dunes migrate downstream, they deform 



Problem 1: Poor individual behaviour 

Large numbers of dunes  & long periods of time 

±ŜǊǎǳǎΧ ŦŜǿ ŘǳƴŜǎ ϧ ǎƘƻǊǘ ǇŜǊƛƻŘǎ ƻŦ ǘƛƳŜ 



Problem 2: Poor group behaviour 

Different populations are known to have 
ŎƻƴǘǊŀǎǘƛƴƎ ōŜƘŀǾƛƻǳǊΧ  

Kleinhans et al, 2007 



Point 1) Dune growth & decay 

1. Dune adaptation (to changes in flow) is always a response 
of a population, not of individuals 

2. Dune adaptation results in local deficit and surplus of 
ǎŜŘƛƳŜƴǘΣ ŀƴŘ ƘŜƴŎŜΣ ƳƻǊŜ ǾŀǊƛŀōƭŜ ǎŜŘƛƳŜƴǘ ǘǊŀƴǎǇƻǊǘΧ 

 

A. Merging 
2 dunes with a stable height-length ratio (Iκ[ Ғ мΥмл) 

1 dune with half the volume of a stable dune and a doubled height-ƭŜƴƎǘƘ Ǌŀǘƛƻ όIκ[ Ғ мΥнлύ 

B. Splitting 
1 dune with a stable height-ƭŜƴƎǘƘ Ǌŀǘƛƻ όIκ[ Ғ мΥмл) 

2 dunes with half the height-length ratio and a doubled volume of a stable dune (Iκ[ Ғ 1:5) 

Short stoss slopes Short 
trough 

Long trough Long stoss slope 

Reesink et al., 2016, almost in review 



Point 2) Sediment redistribution 

D. Differential migration 

E. Differential scour 

F. Superimposition of bedforms 

C. Bypassing of bedload 

Naqshband et al., 2014 

Martin & Jerolmack, 2013 

Gabel, 1993 

Rubin & McCulloch, 1980 

Reesink et al., 2016, almost in review 



Sediment redistribution 

ÅMultiple mechanisms are unlikely to yield a 
ǎƛƴƎƭŜΣ ǳƴƛǾŜǊǎŀƭƭȅ ŀǇǇƭƛŎŀōƭŜ ǊŜǎǇƻƴǎŜΧ 

G. Through-passing of superimposed bedforms 

H. Geometric change 

Hump-back dune Extended trough 

I. Cross-stream sediment transfer 

Venditti, 2005 

Reesink & Bridge, 2009 

Allen, 1982 

Reesink et al., 2016, almost in review 



Point 3) Visualising deformation 

ÅDifferent sediment dispersal mechanisms have 
ŘƛŦŦŜǊŜƴǘ ΨǎƛƎƴŀǘǳǊŜǎΩ όǊŜǎƛŘǳŀƭǎ ŀŦǘŜǊ ŎǊƻǎǎ-
correlation) 

Reesink et al., 2016, almost in review 

Migration and deformation of a dune profile over time 

Cross-correlated profiles (corrected for migration-lag) 

Accelerated dune Decelerated dune Sediment gain on stoss 

Superimposition Increased trough scour 

Profile at t=0 Profile at t=1 

A 

B 



Visualised deformation! 

Relative gain Relative loss 

1 2 3 4 m 

Reesink et al., 2016, almost in review 


