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Injection area

Ain river characteristics :

mean annual discharge : 120 m³/s   

Q2 : 860 m³/s       Q10 : 1400 m³/s

Sedimentary deficit ~ 15,000 m³/year

Excavation and reconnection of old channels 
Injection of the mined sediments 

Objectives :
Estimate the efficiency of these redynamisation 
scenarii as well as their associated risks thanks 
to numerical modelling.

 Numerical software developed by Irstea:
- 1D hydraulic: MAGE
- 1D hydraulic and sedimentary: RubarBE 
- 2D hydraulic and sedimentary: Rubar20TS

Introduction

Numerical modelling contribution to sedimentary redynamisation projects 

in a lowland gravel-bed river: the Ain River, France 

Significant rise of the water 
level due to the bar but :

- no influence on the flood risk 
in the inhabitated area

- reduced by the chanel

Acceleration of 
the current 
downstream

Possible 
erosion 
upstream...

Determine the evolution of the river morphology

Evaluate the transport distances and solid discharge

Grégoire Naudet, Benoît Camenen, Jérôme Le Coz, André Paquier, Hervé Piégay

Perspectives
Refine the grid in order to improve the representation of the sedimentary processes

Analyse the evolutions of the river morphology and evaluate the influence of the injections on the grain 
size distribution

Apply these results in a biological model (to evaluate the evolutions of the habitat quality for fish using 
water depth, current speed, and substratum composition)               
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Difficulty in discriminating the 
sediments of the bar from the others

Modelled transport distances (~ 4 to 
5 km for 1 year) > Observed travel 
distances of PIT tags (800m) 
(Arnaud, 2014)
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...but the sediments 
should deposit 
downstream in the 
channel

The grid that represents the injection area 
does not seem fine enough to describe 
correctly the gravel bar evolution

Characterise the reference status

Determine the connection level of the channel

Determine the new hydraulic conditions
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Step 1: Undermining 
of the bar / Helped by 
steep slopes

Step 2: Erosion when the 
bar is submerged

Erosion of the 
opposite bank?
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Estimate the critical discharge for incipient motion and describe the erosion processes
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Critical discharge for incipient motion : 

- sensitive to the grain size (d
50

)

- quite frequent (350 to 525 m³/s)
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