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Summary of the work:

Up to now testing of the coupled meso/micro scale numerical models (ALADIN/WAsP method) has not yielded with reliable wind resource assessment approach in complex orography dominated by high presence of local gusty, downslope wind called Bura, [1]. Therefore, modifications are made to the method in order to improve prediction accuracy and contribute to the development of the optimal approach for calculation of the Croatian wind atlas. All modelling results are compared with measured data. Assumptions, methods and results are described in the paper.

Abstract:

A number of different approaches have been studied and tested so far for wind resource assessment by application of various numerical wind flow models. One of the approaches is to couple mesoscale models that are applied for solving general circulation problems, with microscale models used for resolving flow problems over real topography at high resolution sufficient for resource assessment and wind turbines siting. 

Scarce meteorological data, complex terrain and high presence of local thermally driven circulations make wind resource assessment and siting of wind farms at Eastern Adriatic Coast difficult and highly uncertain. 

In an attempt to find a reliable modelling approach that would increase wind resource prediction accuracy, geostrophic wind climate calculated by prognostic mesoscale model ALADIN/HR was used to localise wind climate with microscale diagnostic model WAsP [1]. Results showed that downscaling of the 850 hPa geostrophic wind by use of WAsP, where geostrophic wind climate is calculated by use of larger-scale prognostic model ALADIN/HR, is not reliable. Dynamic processes in the lower atmosphere can not be captured by the simplified model, and therefore lead to significant underestimation of the wind resource. Exclusion of the so called Bura-events improves the situation in terms of average wind speed, but not significantly. 

Therefore, a different approach was tested to reach more accurate predictions of wind resource in complex terrain of Croatian hinterland. 

As a first step, surface wind data time series was calculated with NWP mesoscale model ALADIN/HR for the exact position of the reference measurement station. Then local scale model WAsP was used for horizontal extrapolation to resolve local orographic influences on wind flow. Modelling results of the ALADIN/WAsP method are compared with measured wind climate at predicted site. As a next step, the calculated mesoscale wind climate at reference point was segmented to situations, and compared to measured wind climate. Correction coefficients are then derived in order to best fit the calculated wind climates to reference measurements. Such corrected wind climate was then used by WAsP to predict wind climate at predicted site. Finally, simple prediction is made by WAsP model only. Results of all three modelling approaches are compared and presented in the paper and conclusions derived on applicability of the tested methods.
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