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INTRODUCTION 

The destructive impact of debris flows does not only present a threat to human settlements on alpine 
debris fans but also causes severe damage to alpine transport infrastructure (roads, railroad) on a 
regular basis. For this reason it is important to identify potentially endangered road and railroad 
sections. Here simulation models can serve as tools for the prediction of depositional behaviour of the 
transported water sediment mixture. Over recent years a number of 2-dimensional models for debris 
flow simulation have been developed, however no single accepted, reliable and easy to use standard 
model for the delineation of potentially endangered areas seems to have been agreed on yet. Therefore 
the objective of the presented study is to give a comparative overview of a defined set of available 2-
dimensional debris flow simulation models with special respect to the requirements emerging from 
hazard assessment for alpine transport infrastructure. 

CONSIDERED MODELS 

The considered models include FLO-2D (O’Brien et al., 1993), TopRunDF, TopFlowDF (Rickenmann 
and Scheidl, 2010) and RAMMS (WSL). While FLO-2D and RAMMS are dynamical models based 
on physical model approaches, TopRunDF is based on a semi-empirical approach combined with 
stochastic elements. TopFlowDF combines a simple physical approach with the flow algorithm 
implemented in TopRunDF.  
 

 

Fig. 1 Quantitative evaluation of 2-dimensional debris-flow models after Carranza and Castro (2006).   
(adapted from: Rickenmann and Scheidl,  2010) 
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METHODOLOGY AND FIRST RESULTS 

In a first step, the presented models were compared by a back calculation of five documented debris 
flow events in the alps based on topographical information obtained from Digital Terrain Models 
(DTM) of the respective catchments with a raster cell width of 2.5m. For the considered events the 
overall deposition volume and the planar extent and location of the deposition area are recorded. The 
depositional patterns obtained from the best-fit simulations were evaluated against the observed 
deposition of the documented events employing a method proposed by Carranza and Castro (2006) - 
also applied by Rickenmann and Scheidl (2010). The method is based on a simple intersection 
between documented and modelled spatial deposition patterns, thus identifying areas of conformity 
and discordance between the model results and observed deposition. Based on the identified sub areas 
AXi (matching areas between model and documentation) AYi (simulated deposition outside of observed 
deposition), AZi (observed deposition not covered by simulated deposition) and the modelled volume 
inside of the observed deposition, VAX, an indicator ΩV is computed. Under the precondition that the 
total observed area and the total simulated area are equal in size ΩV takes values between -2 and 2 
where a value of 2 indicates a very good conformity between modelled and observed deposition while 
a value of -2 indicates poor conformity.  
Results for the comparison of observed depositional patterns with the respective best-fit simulations 
show that the modelled depositions are generally in reasonable alignment with the observed 
depositions.  
This indicates that the considered models generally produce plausible results with regard to 
depositional behaviour on the fan if the input parameters can be calibrated according to documented 
events. However, for forward prediction of potential deposition zones the appropriate model choice 
and the sensible application of a model strongly depends on the quantity and quality of available 
information as well as on the purpose of the simulation results. Therefore, in a subsequent step, it is 
intended to further investigate how differences in availability of information used to define the input 
parameters affect the quality of simulation results for the compared models. 
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