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Floods are the most severe natural hazard in the western Mediterranean basin. They cause most of the damages
and most of the victims. Some of the selected floods caused more than one hundred casualties each and a large
quantity of damages in infrastructures.

In a previous work (Balasch, et al., 2015), using the PREDIFLOOD database (Barriendos et al., 2014) we
studied the atmospheric conditions that occurred during some of the most important floods occurred in the
north-east of the Iberian Peninsula in the last centuries: 1874, 1875, 1894, 1897, 1898, 1901, 1907, 1913, 1919,
1932, 1937, 1940, 1962, 1963, 1977, 1994, 1996, and 2000. We analyzed the atmospheric synoptic situations
at the time of each flood from the data provided by NOAA 20th Century Reanalysis and we compared it to the
rainfall spatial distributions obtained with the hydrological modeling.

In this work we enlarge the previous investigation by analyzing the evolution of a convective index pro-
posed by Done et al. (2006) and modified by Molini et al. (2011). This index, called convective time scale, is
obtained from the evolution of CAPE and is used to separate equilibrium and non-equilibrium convection. In the
former, CAPE generated by large-scale processes is balanced by the consumption due to convection. In the second
case, CAPE is created by large-scale processes over a long time and is rapidly consumed during outbreaks of
convection. Both situations produced a totally different evolution of CAPE with low and approximately constant
values in the first case and large and variable values in the second. Additionally, from this index it can be estimated
the rainfall rate.

We use data provided by NOAA 20th Century Reanalysis, to calculate the convective time scale and to an-
alyze its evolution and horizontal distribution. We study the correspondence between the convective timescale, the
season when the flood occurred, duration of the rainfall, and the specific peak flow rate of the flood. Finally, for
the most recent episodes rainfall rate estimation from the convective timescale is compared with the observations.
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