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Very rapid mass movements such as rockfalls, landslides, or avalanches can cause large 
water waves in oceans, bays, natural lakes and engineered reservoirs. The initial amplitudes 
of these so-called impulse waves and their close-range run-up heights may be an order of 
magnitude larger than those of earthquake induced tsunamis. Impulse wave events like in 
Lituya Bay, Alaska, in 1958 are therefore also referred to as mega-tsunamis. 
Impulse wave events involve a process chain including the stages of wave generation, wave 
propagation, and wave-structure/shore interaction (Fig. 1). The magnitude of such events 
may be estimated with equations derived from hydraulic laboratory tests representing 
specific stages of the process chain. Based on a set of governing input parameters, e.g. 
slide velocity Vs, an equation yields a target quantity, e.g. wave amplitude a, which in turn 
acts as a governing parameter in the equation of the following stage yielding e.g. the run-up 
height R. This procedure is often applied in a deterministic way, i.e. a single-value target 
quantity is obtained. However, the initial input parameters as well as the equations are 
subject to uncertainties that are only accounted for in a rather limited way so far. 
 
 

    

     
Fig. 1: Process chain of an impulse wave event (top); aftermath of the impulse wave event in 

Chehalis Lake, Canada, in 2007 (bottom, photo: N. Roberts).  

Within this Master’s thesis, the overall process chain of an impulse wave event is to be 
modelled based on the VAW impulse wave manual. A specific focus is set on the 
propagation of uncertainties, both for the governing input parameters as well as for the 
experiment-based equations. The thesis is offered in cooperation with the Dam Supervision 
Division of the Swiss Federal Office of Energy (SFOE/BFE) and in case a successful proof-
of-concept is achieved, the results may be further developed for application in practice in a 
funded follow-up project at VAW. 

Contact: Dr. Frederic Evers 
HIA C 52.2 
044/633 08 77, evers@vaw.baug.ethz.ch  

Remarks: Individual project, English or German 
 

Master’s thesis 
FS 2023 

Head:  Prof. Dr. Robert Boes 
Supervision:  Dr. Frederic Evers 
 Dr. Michael Strupler (SED) 
Partner: Dr. Helge Fuchs (BFE) 
 

Vs a R 

mailto:evers@vaw.baug.ethz.ch

	Masterarbeit FS2010

