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  The reconstruction of detailed past weather and climate conditions, such as precipitation, is an

essential part of hydrometeorological impact studies. Although this can be achieved through

dynamical downscaling of reanalysis datasets, different model setup options can result in

significantly different simulated fields. To select an efficient ensemble of the WRF atmospheric

model for the simulation of precipitation at high resolution, suitable for hydrological studies at

catchment scale, a series of simulation experiments is performed. The model experiments center

on Cyprus, in the Eastern Mediterranean, a small domain with an area of 225×145 km

2

with

complex topography. The simulations are made for the hydrologic year 2011-2012. Initial and

boundary conditions are provided by the ERA5 reanalysis dataset. A stepwise approach is followed

for the evaluation of monthly simulations for an ensemble comprised of 18 combinations of

various model physics parameterizations. In the first step, the model ensemble is evaluated for

three domain setups with different extends and nested downscaling steps, i.e. 19·10

5

km

2

with 12-,

4- and 1-km grids (12-4-1), 19·10

5

km

2

with 6- and 1-km grids (6-1a) and 7.28 ·10

5

km

2

with 6- and

1-km grids (6-1b). The ensemble performance is then investigated for two initialization

frequencies, 30 and 5 days, both with 6-hour spin-up. In the last step, the performance of the

individual ensemble members is evaluated and the five best performing members are selected. A

gridded precipitation dataset for the area over Cyprus is developed for the evaluation of the

simulated precipitation. The statistical indicators used are bias, mean absolute error (MAE), Nash-

Sutcliffe efficiency and Kling-Gupta efficiency. The four indicators are scaled and combined in a

single composite metric score (CMS), ranging from 0 to 1.

The best overall performance was achieved with the 12-4-1 domain setup. This setup resulted in

the lowest bias of accumulated precipitation of the 18-member ensemble, i.e. 1%, compared to 8%

for 6-1a and 10% for 6-1b, for the wet month of January. The 12-4-1 setup was also found to add

value, in terms of computational time, to the least computationally demanding 6-1b setup by

reducing the monthly bias by 47 mm per 1000 cpu hours. The statistical metrics for the ensemble

with 5-day initialization exhibited very small variation from the metrics for the monthly

initialization, with less than 4% difference in the MAE of the accumulated precipitation. The added

value of the 5-day initialization, relative to the monthly initialization, was found to be negative for

all four metrics in January and for two of the metrics in May. Despite the variable performance of

individual ensemble members in different months, the combined metric showed that the overall



highest (lowest) ranked members, with a CMS value of 0.63 (0.43), were those using the Ferrier and

WRF-Double-Moment-6

th

-class (WRF-Single-Moment-6

th

-class) microphysical schemes. The

proposed stepwise evaluation approach allows the identification of a reduced number of

ensemble members, out of the initial ensemble, with a model setup that can simulate precipitation

at high resolution and under different atmospheric conditions.
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