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The study presents results of research aimed at improvement, additional testing and validation of maximum wind
speed estimation methods on the complex terrain of eastern Adriatic coast.
The mountainous region of the eastern Adriatic coast, the area of the highest wind resource in Croatia, is frequently
subject to strong wind systems. In particular, gusty, severe downslope windstorm bora with hurricane scale gusts
that can reach 70 ms-1 is especially important for wind energy applications. The bora wind characteristics should
be seriously considered for the wind turbine design calculations and its safety during its operation time.
A turbine design for a wind turbine class with a reference wind speed Vref is designed to withstand climates
for which the extreme 10 min average wind speed with a recurrence period of 50 years at turbine hub height is
lower than or equal to Vref. The appropriate reference wind speed is often difficult to estimate due to lack of
measured data at the wind farm location. The problem of insufficient spatial coverage with extended series of
measurement data is solved by using a mesoscale numerical model. In order to get the dataset for reference wind
speed estimation dynamical downscaling was performed with the use of ALADIN model driven by the ERA40
reanalysis during a 10-yearly period. The modelling system was initiated daily in two subsequent steps: 1) the full
ALADIN model integration (ALHR) to 8 km horizontal grid resolution with a 60-min output frequency 2) the
simplified model run, so-called dynamical adaptation (DADA), initiated by the ALHR model, to 2 km horizontal
grid resolution.
The verification of modelled reference wind speed performed at the measurement station in the bora region
suggests that given method is a good tool for the reference wind speed (and consequently wind load) in the data
sparse regions.


