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This paper discusses the results of a multidisciplinary approach to estimate extreme 

floods under climatic variability (past records and future projections) for the adaptation 

of the design and security analysis of dams. The work focuses on one case study 

located in the Rambla de la Viuda (Maria Cristina Dam), with Mediterranean climate.  

The applied methodology includes three main types of analysis and/or data: (1) climate 

Model, (2) distributed hydrological model, and (3) palaeoflood model. The projection of 

the future trend of maximum precipitation and temperature is obtained from the 

dynamic climate modeling (EURO-CORDEX) at grid resolution of ~ 12km. The five 

models selected include the variability of 5 global circulation models (GCMs) and 4 

regional climate models (RCMs). The climate model represents the basic 

spatiotemporal patterns of climate during the periods 1971-2000 for the current climate 

scenario, and 2041-2070 for the future period, assuming the RCP8.5 emission 

scenario. The delta method based on the sum of interpolated anomalies was applied to 

the base line climate (observed or reference climate). The climate datasets were 

expanded (1000 year-records) with a weather generator, and then applied on a 

distributed hydrological distributed model (TETIS). The palaeoflood records were 

obtained from slackwater flood deposits, and discharges were reconstructed based on 

one-dimensional hydraulic modelling (HEC-RAS). 

Low probability floods (0.1 to 0.02 %) estimated by model projections show high 

uncertainty, with increases of 180-340% (model 9) and decreases of 20-35% (model 

7). Long-term palaeoflood records, including past data from warm periods, showed a 

greater consistency in the estimation of the quantiles of interest for dam design. The 

largest flood that occurred in AD 1883, with an estimated discharge of 1830 m3s-1, may 

represent a serious risk of failure for the María Cristina dam (spillway of 600 m3s-1). 

According to our study, the design flood (T: 1000-years) and the safety check flood (T: 

10,000-years) were estimated in 2615 m3s-1 and 3565 m3s-1. Further integration of past 

flood data under climate warm conditions with weather generators is seek to reduce the 

uncertainty in the estimation of extreme floods under climate change and their 

application to the design of sensitive infrastructures. 
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