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Sediment transport and channel dynamics

• The concept of dynamic equilibrium (Lane’s balance, 1955)
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Terraces and complex response



Channel narrowing and incision in Europe



(Surian 2006)
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Channel narrowing and incision in Europe

gravel mining and 

dam building

Incresed forest cover  (land abandoment)?

Milder climate ?

First control works ?

Stop to gravel mining



Long term fluvial dynamics: fan formation

• Channels change direction over time (avulsion events), 
gradually building up a slightly mounded conical alluvial 
fan landform. 



Long term fluvial dynamics: megafans



• Evidence of past river
courses visible on the
floodplain, recent terraces,
and alluvial fans

Long term fluvial dynamics: paleochannels

• Channels abandoned
following avulsions or
river captures



Geomorphic processes in the channel network

• The main long-term and flood-event fluvial adjustments

differ from confined to un-confined (floodplain) channels



Confined, partly- and un-confined channels

confined partly-confined unconfined



Channel morphology: planform types 



Channel morphology: meandering dynamics



Channel morphology: medial bars and braiding



Morphology of 
single-thread 
confined 
channels



Floods in mountain basins: what happens ?

• Bed incision
In steep reaches (>2-4%)



Floods in mountain basins: what happens ?



Floods in mountain basins: what happens ?

• Deposition of coarse sediment

• Avulsions (on fans or in less
confined reaches)

In mild reaches (<2-4%)



Floods in mountain basins: what happens ?

• bank erosion
• channel widening

In partly- to unconfined reaches



Floods in mountain basins: what happens ?

• Landslide dams

� Dam-break flows downstream

� Backwater and aggradation
upstream

In confined or partly-
confined reaches



Floods in mountain basins: what happens ?

• Wood jams at bridges
and other structures

� Avulsions
� Backwater effects

In forested basins


