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In addition to serving as a residence for their citizens, cities contain a great variety of services and 
infrastructures. This great concentration of resources, both material and human, makes them specially flood  
sensitive. That is why it is very interesting to know the dynamics of the surface runoff on the streets of the 
cities, to determine if the levels and the speed of the water are within certain limits of safety. 
 
Over the years, several models trying to predict the consequences of a storm have been developed. Those 
models have been based on theoretical and experimental studies in order to know the hydrologic and 
hydraulic phenomena that happen in a network of streets in a city. Historically, studies were performed to 
determine the big avenues of rivers and the models were designed for such an effect. Later and supported on 
those studies, it has been a question of shaping the urban basins since they have several characteristics that 
differentiate them from the natural ones. The series of experimental works carried out in the laboratories at 
ETSECCPB have allowed to analyze some of the hydraulic elements that distinguish the urban basins: the 
drains and the crossings of streets. 
 
To simulate these phenomena, different numerical models are employed. Amongst them there is HEC-1, an 
open source program which has been used for hydrologic studies to the point of turning into a de facto 
standard, along with its update HEC-HMS. This computer tool is designed to model natural basins forming 
tree-shaped networks. Nevertheless, and in the case of urban zones, river beds are replaced with the already 
existing streets and the model is not capable of reproducing the flow in such a meshed network of streets. 
 
The principal aim of this thesis is the modification of the HEC-1 source code, which is also of public domain, 
to include the option of meshed networks. And therefore, in case of urban zones, to be able to incorporate 
street crossings, so that it can solve urban basins and street networks. This has been obtained trying to make 
the most of the numerous capacities of the original program and using, above all, its stack working scheme (as 
some calculators in the market). Thanks to this effective form of calculation, three operations of 
transformation of hydrographs have been introduced: that of streets crossings, that of elimination of 
hydrographs of the stack and that of movement of hydrographs inside the internal stack. This way it has been 
possible to provide the HEC-1 with a great flexibility to handle intricate geometries. Using an example that 
serves simultaneously as an explanation and as a manual of handling, the new capacities of the program are 
illustrated. 
 
Finally, the modified model has been applied in the case of an urban zone in the city of Mendoza in 
Argentina. The results have been compared with those of a numerically more precise model which was 
created for the specific study of the above mentioned subbasin. Differences between both cases are discussed 
and an application for risks analysis derived from the runoff is presented. 
 
 


