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MULTI-PURPOSE MODELLING OF THE RHONE RIVER
IN THE REGION OF VISP (SWITZERLAND) 
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INTRODUCTION
For the third correction projectof the Rhone River upstream from Lake Geneva, the Laboratory of 
Hydraulic Constructions (LCH) of Ecole Polytechnique Fédérale de Lausanne (EPFL) was selected to 
carry out physical model experiments for rehabilitation of a section of the Rhone River. The 
investigated reach length is about 2.3 km and is located between the junction of the Rhone and the 
Vispa Rivers (km 109.200) and the Giblätt bottom sill (km 106.900). On the right bank of this section, 
an additional tributary, the Baltschiederbach, enters the Rhone River (Figure 1). 
The main objectives of this project concern the flood protection as well as environmental, landscape 
and socio-economical improvements. 

Figure 1: Limits of the physical model of the Rhone River at Visp (model scale1:50) 

EXPERIMENTAL PROCEDURE 
The tests carried out within the framework of the physical model studies can be classified in the 
following categories: 
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River morphology 
Riverbanks protection measures 
Sediment management 
Management of residual risk 

Flood protection 
Hydropeaking effects 
Environmental improvement 
Vegetation development 

In order to simulate unsteady flow conditions, floods events were reproduced according to observed 
hydrographs in the Rhone and Vispa Rivers. Experimental tests were conducted over a movable bed 
and with a sediment supply according to the flow conditions. 
Successive experimental phases, starting from low to high flow conditions allowed an iterative 
improvement of the preliminary design, considering technical, qualitative and quantitative parameters 
as well. The construction costs could also be optimized with regards to the protection needs. 
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EXPERIMENTAL TEST RESULTS 
The experimental tests concerning the river morphology offered the opportunity for observation of the 
new morphological development, resulting from widening the Rhone River (Figure 2). 

Figure 2: Morphological development of the Rhone River after bed widening 

The hydraulic tests allowed observing the formation of several zones with high vegetative 
development potential, created by alluvium deposits. For morphogenic floods, the formation of 
alternate banks could be observed in the river, contributing to a dynamic morphological improvement.  
An important part of the investigations was dedicated to river bank protection against erosion using 
three dimensional downstream directed groins and to their influence on the river morphology. 
Successive tests allowed reducing the number of groins according to an iterative procedure. 
Another objective was to assess the sediment transport capacity and the new morphological 
development of the river, after the needed river training works have been implemented. 
A side weir is part of the technical measures allowing managing the residual risk. The lateral 
overtopping allows diverting part of the discharge into a dedicated flood plane. This behaviour is 
depending on a system of mobile elements, starting to fuse when the discharge exceeds the 100-year 
flood. The performance of this technical measure has been tested and optimized under extreme flood 
conditions. Special interest was laid on the diverted discharge and on the sediment transport 
conditions, downstream from the lateral weir. 
The new layout, taking into account the banks, the river bed, the side weir and the river widening 
could be optimized and will be implemented. Tests with hydropeaking (rapid changes in flow and 
water depth) have been conducted in order to evaluate their impact. 
All optimized measures should allow the revitalization of the river, improving its natural wealth and 
an adequate environmental integration. 

CONCLUSION
The multi-purpose physical model tests reveal a new investigation concept for analysis and 
improvement of complex river training projects. Furthermore, the experimental way offers a very 
efficient communication platform between engineers, environmentalists and political people towards 
the acceptance of complex projects.  
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