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1 Introduction 

Like many rivers worldwide, The Loire River in France has been impacted by several training 

works such as groynes for navigation, artificial levees for flood and river bank protection and 

intense sediment extraction during the last century. These actions have significantly affected 

the hydraulic and morphodynamic functioning of the river leading in a first time to phenomena 

of incision and riparian vegetation development and in a second time to an increase of flood 

risk and a decrease of biodiversity. To limit these dysfunctions, large restoration works are 

carried out since the 90’s along the Loire River as part of different action plans named Loire 

Grandeur Nature. The R-TEMUS project was proposed in this context by the University of 

Tours. It aims to quantify and better understand the hydro-sedimentary behaviour of the Loire 

at the entrance of the estuarine reach. The goal is to obtain a knowledge of the hydrosystem 

and tools that can provide robust predictions on the long term impact of the restoration works. 

Based on several intense field campaigns done in the past year, this work aims to construct and 

calibrate a depth-averaged morphodynamic numerical model that can reproduce the 

hydrodynamic and the riverbed morphodynamic of a pluri-kilometric reach of the Loire River. 

Finally, the model and specific tools developed during this work for data pre- and post-

treatment will be addressed to the University of Tours to be used in the R-TEMUS project. 

 

2 The study site  

The river Loire, the largest river in France, is 1020 km long and drains a catchment of 117,000 

km2. The study site is located between the Saint-Mathurin-sur-Loire and La Bohalle villages,  

Fig 1 - The study site 
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850 km downstream from the source and 90 km downstream form the city of Tours. This reach 

presents a particular morphology due to the presence of bars and two islands: The Grand 

Buisson Island upstream and the Sorin Island at the downstream part. A large secondary 

channel is located at the left side of the Grand Buisson Island. The bed elevation of the side 

channel is higher when compared with the main channel. Therefore the secondary channel is 

dry at low flows. 

The studied river stretch is approximately 6 km long and 550 meters wide with an average 

gradient of 0.02%. At the Saumur gauging station, 30 km downstream for the study site, the 

average discharge is 670m3/s and a discharge of 2700 m3/s correspond to the 2 year return 

period flood. 

 

3 Objectives 

This internship will last six months, from beginning of March until the end of August. It will 

be about hydro-morphodynamic numerical modelling of a sandy-gravel reach of the Loire 

River. The outcome was to construct a model and to calibrate it from hydraulic and sediment 

transport measurements performed during two different hydrologic conditions: 

 a low flow in  the 5th  of December 2017; 

 a high flow in the 19th  of January 2018. 

The calibration procedure will be completed by verifying that the model reproduced correctly 

bed evolutions observed during a flood event of 3000 m3/s that occurred between these two 

instances. 

The internship will be done in Electricité de France R&D (EDF, France) with the collaboration 

of the University of Tours. It is expected that the model presented here will be applied in the 

framework of a PhD thesis under progress at the University of Tours. (PhD student Mr. Jules 

Le Guern).  

Next table summarizes the different tasks and the schedule to follow: 

Table 1 – Work plan 

 


