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The computer program HEC-RAS (River Analysis System) contains a calculation module to 

perform the modelization of flooding events, though there is not a lot of experience on the behaviour of the 
model when trying to model short time flooding events, which are typical of Mediterranean climate. This 
paper is an attempt to fill the lack of knowledge on the behaviour of the computer program in this kind of 
simulations. To apply the newly acquired knowledge we model the behaviour of a portion of the Llobregat 
river, which starts in Martorell Bridge and ends on the new outlet, when applying a designed hydrograph 
and three measured hydrographs. 

 
The first part of the paper lies in a deep description of physical, mathematical, numerical and 

computational background of the program HEC-RAS. The first step is to obtain the governing equations for 
one-dimensional unsteady free flowing water. These equations are called Saint-Venant equations and there 
are two of them: the continuity equation and the momentum equation. Then it is outlined the procedure to 
solve partial differential equations (PDE’s) by the method of finite differences, according to Preissman’s 
scheme, which is the one that uses the computer program HEC-RAS. Next there is a descriptions of the 
adjustments made by the program to the Saint-Venant equations, to adapt them to the typical cross section 
shape, consisting of a main channel and two floodplains. Later it is described the approach to Saint-Venant 
equations through the finite differences method, and the simplifications made so as to linearize the resulting 
non-linear equations system. 

 
The second part of this paper describes the procedure to obtain geometrical and hydrological data 

to characterize the river bed we are studying, and it is justified the choice of a designed hydrograph we use 
to analyze and to describe the behaviour of the computer program HEC-RAS, which originates from three 
real flooding measured events. Then it is performed the numerical adjustment of the model, which lies in 
getting the program to propagate the designed hydrograph through the river geometry to its mouth. The last 
one is the main part of this paper. We describe the main parameters involved in the calculations, and 
different calculations are performed giving different values to those parameters so as to guess which is their 
importance, which is their influence in the results and which is the sensitivity of the model to their 
variation. This study is focussed on the distance between cross sections, the time interval to perform the 
calculations, the θ parameter, which defines the numerical resolution scheme, and the boundary condition 
applied in the downstream end. It is also described the procedure to perform the calibration of the model to 
adjust the calculations to measured data from a real flooding event, but we are unable to perform that 
calibration due to the lack of those measured data. During those calculations, we have tried to explain any 
problem occurred on the basis of the knowledge of how the program tackles the problem we have 
determined in the first part of the paper. 

 
Once we have an adjusted geometry of our river, according to the conclusions obtained during the 

past calculations, it is performed a new calculation with our design hydrograph to quantify the process of 
lamination. This analysis consists on finding the delay of the centre of mass of the hydrograph, and the 
decrease of the peak flow discharge and the centre of mass of the hydrograph. Finally, it is calculated the 
propagation of three real hydrographs, which happened during years 1982, 1994 and 2000, with peak flow 
discharges of 1450, 1300 and 1350 m3/s respectively, so as to make a verification of the behaviour of the 
model. 

 
Finally, it is proposed a group of investigation lines which, according to the author, will help to 

complete this study on the behaviour of the numerical model and the modelisation of the last portion of the 
Llobregat river. 


