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In the frame of the European Climate Prediction system (EUCP) H2020 project and COordinated

Regional climate Downscaling Experiment (CORDEX), we have performed the ERA-Interim driven

regional climate simulations with the coupled atmosphere (WRF)-land surface (ORCHIDEE) RegIPSL

model at 20 km (EUR20; with parameterized convection) and 3 km (SWE3; convection-

permitting/resolving) horizontal grid spacing over the Iberian Peninsula (IP) for the period of

2000-2009. The Iberian Peninsula is an area with a rich diversity of climates which is affected by

several high impact extreme events such as droughts and flash floods for which the coupling

processes between land surface and atmosphere play a key role. The aim of this first study is to

evaluate the added value of the simulated mean and extreme precipitation in the convection-

permitting simulation compared to the coarser resolution simulation for the four seasons (DJF,

MAM, JJA, and SON). Experiment is performed as a chain of simulations while the EUR20

simulation is forced by the 6-hourly ERA-Interim initial and lateral boundary conditions (IC-LBCs)

and the SWE3 simulation is forced by the 3-hourly EUR20 simulated IC-LBCs. The SPREAD (5 km)

and Iberia01 (10 km) high-resolution daily gridded mean precipitation have been used as

reference datasets for the validation of the simulated precipitation.

We have not found any consistent improvement in the SWE3 simulation compared to the parent

EUR20 simulation for the seasonal mean precipitation of the IP except the spatial variation over

mountainous peaks. The analysis shows a lack of mean precipitation in the western and southern

parts of the domain in the SWE3 which explains that on average over the whole domain, the

spatial-temporal pattern of the observed mean precipitation is quantitatively better represented

by the EUR20 than the SWE3 simulation. The added value of kilometer scale simulation over the

driving coarser scale simulation is obtained at various indices; in the representation of the spatial-

temporal distribution of the Kolmogorov-Smirnov (K-S) distance, wet-day frequency and intensity

for each season at both resolutions i.e. downscaled (3km) and upscaled (20km), although the

SWE3 simulation slightly underestimates the observed frequency and intensity of the wet-day

precipitation. The improvement of finer scale simulation over the coarser resolution simulation

has also been found in the spatial-temporal distribution of the heavy precipitation events. It has

also been noted that the spatial-temporal distribution of precipitation for all metrics used varies



slightly between the two observation datasets for all seasons, and it may be due to the different

resolution of both datasets. The absence of sub-daily observed datasets did not allow us to further

investigate the added value of the convective permitting simulation at hourly time scales, but we

also noticed heavier hourly precipitation and a shift in the diurnal cycle. These results demonstrate

a clear advantage of using a RegIPSL model at the kilometric scale over the IP in simulation for

high impact weather events, consistently with previous studies over other areas. Further analysis

will be done on the hydrological processes in response to these shifts of precipitation distribution

between the two simulations.
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