
Figure 2. Monthly energy production from    
Croatian wind farms  in 2012. 

Figure 1. Structure of energy   
production  in Croatia  
for 2012.  
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Wind energy production in Croatia 

 

The uptake of wind energy in Croatia is rather low but accelerating due to the 

huge private interest in the wind energy business. Besides seven operational 

wind power plants, the Ministry of Economy issued preliminary approvals for 

146 additional wind power plants. The present share of wind energy, produced 

by 7 wind power plants on the market, is close to 1.5% of national electricity 

consumption (Figures 1-2).   

Croatia has abundance of natural wind resource, in particular in the coastal and 

mountainous areas (Figure 3). Due to the high variability of wind, especially in 

the challenging wind climate of Croatia (Horvath et al., 2011), the increase of 

the wind energy share in Croatian energy portfolio becomes a major challenge at 

the national level, since larger uptake of wind energy increases threats to safe 

power system operation. The most efficient way to mitigate the risks and 

effectively regulate the power system is to utilize high-performance forecasts of 

electricity production from wind power plants. Such a prediction system typically 

consists of two components which arise, on the one hand, from the detailed wind 

prediction, and, on the other, from wind energy technology.  

Wind forecast  

 

The Croatian Meteorological and Hydrological Service (CMHS) uses ALADIN (Aire 

Limitée Adaptation Dynamique développement InterNational, ALADIN 

International Team, 1997) limited area model for the operational weather 

forecast.  The operational ALADIN model forecast is run on a Lambert-projection 

domain with 8 km horizontal resolution. The model fields are subsequently 

going through a dynamical adaptation procedure (Ivatek-Šahdan & Tudor, 2004) 

that produces 2 km resolution forecast of 10 m wind speed and gusts.  

Statistical verification carried out with the use of mean absolute error (MAE) 

and root-mean-square error (RMSE), suggests that the  model performance is 

successful  specially for 6-18 h forecast range (Figure 4).  

Figure 4. Mean absolute error (MAE) and root mean square error (RMSE) for u and v wind 
component for forecast ranges 0-72 hours at the meteorological station Šibenik 
(coastal station) for December 2012.   

Figure 7. Observed and modelled wind speed at the meteorological 
station Šibenik - December 2012. 

Figure 5. Forecasted and realized daily wind energy production from 
Croatian wind farms  October-December 2012. 

Figure 6. Forecasted and realized hourly wind energy production from 
Croatian wind farms - December 2012. 

Wind energy production forecast 

 
The Croatian Transmission System Operator (HOPS) is the key player in 

supporting the accelerated uptake of wind energy and the main actor in defining 

the national limits of maximum wind energy penetration into the power 

network. By utilizing forecasts of electricity production from wind power plants 

the HOPS balances reserves and schedule energy production. The model used 

for energy production forecast is the Wind Power Planning Tool (WPPT) (Giebel 

and Nielsen, 2008). The idea of WPPT is to use the wind speed and direction 

from a numerical weather prediction model, then transform this wind to the 

local site, then to use the power curve and finally to modify this with the park 

efficiency. The prediction covers a horizon corresponding to the prediction 

horizon of the ALADIN model - 72 hours. 

 

This project is funded by        
the European Union 

Forecasted and actual accumulated wind power output for region of Croatia 

(Figure 5) during the last three months in 2012. show that the forecasts 

overestimate energy production for 2-4% in October and December and 12% 

in December 2013. The forecast error in December is a result of to large 

production forecasted during two periods: 14-15. and 25-26. December 

2013.  (Figures 6). Although the modeled and observed wind speed 

comparison at coastal station Šibenik show small differences (Figure 7), the 

ALADIN model underestimate wind speed at higher altitudes where the wind 

farm are located.  

 

 

Concluding remarks 
 

Croatian Transmission System Operator has access to NMS generic wind 

predictions designed for general public since 2009, which is used for 

prediction of near-future wind energy and power production. These generic 

wind predictions are, however, of limited use in the wind energy sector, 

resulting in energy prediction errors reaching twice the state-of-the-art in the 

Transmission System Operators in the EU. For these reasons, HOPS declared 

a need for improved site-specific predictions of wind conditions and 

quantitative assessment of the prediction system. Therefore scientific project 

“Weather Intelligamce for Wind Energy” (WILL4WIND) financed by the 

European Union has been lunched with main goals to: a) enhance the wind 

prediction capabilities to support the safe and efficient integration of wind 

power plants into the electric power system, b) assess the performance 

improvement of the advanced wind prediction system and the associated 

forecast uncertainties at wind power plant locations, c) integrate the 

improved wind prediction technology into the forecasting and wind energy 

management processes.  References:  
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