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Floods are the natural hazard with which our society has a greatest sensitivity, because 
of the great impact in human lives and economic losses in all Europe. In the 
Mediterranean zone the flood risk is more important due to the orography, characterized 
by the presence of mountain ranges few kilometers away from the coast. They act as 
barriers to the wet air ocean currents, causing their convection and favoring the 
generation and enhancement of storms. 

Important hydraulic infrastructures have been constructed with the objective to control 
and protect us of these natural phenomena. However, nowadays a change of structural 
measures by more integrating elements is demanded. In such way, prevention and 
warning systems are essential elements of flood protection. These systems are based on 
the use of hydrometeorological data (rainfall and runoff measurements) that are inputs 
of hydrological rainfall-runoff models which are able to simulate the basin responses to 
precipitation and help in the decision taking. The rainfall-runoff models need a high 
spatial variability of the precipitation and in this framework the weather radar 
information is a unique tool to quantify the precipitation and to set its three-dimensional 
structure with an excellent territory coverage and high spatial and temporal resolution, 
compared with the punctual measurements of a network of rain gauges. 

Therefore, the framework of this Tesina is the Automatic Hydrological Information 
Systems and the process of improving the actual radar-based nowcasting methods. This 
rain forecast is needed as an input for the hydrological rainfall-runoff models and to 
warn flood risks.  

Taking in consideration these difficulties, some improvements for the rain nowcasting 
algorithm that runs nowadays in CRAHI (Centre de Recerca Aplicada a la 
Hidrometeorologia) are presented and its behavior is studied for some episodes in terms 
of the different predictability indicators. These algorithm modifications generally show 
better rain forecasts even if it is studied on a local scale, with the radars covering 
Catalonia, or on bigger scopes, with the radar composites of the AEMET (Agencia 
Estatal de Metereología). 

On the other hand, the affection motion field determination in different scopes and with 
different receivers has been studied. In this sense data from three different receivers 
have been used to carry out the forecasts: radar data from the Servei Meteorològic de 
Catalunya, radar composites from the AEMET and geostationary satellite data. 
Generally, this method generates good results since the first forecasting hour for the 
composites of the AEMET, obtaining better forecasts in a long term with a bigger scope 
than Catalonia. However, the geostationary satellite data results have been very 
disappointing. 


