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Science summary
* Please give a short popular abstract in either Danish or English (approximately half a page) suited
for the publication of the title, main content, results and innovations of the PhD thesis also including
prospective utilizations hereof:
Producing accurate predictions for wind power generation together with a 
quantification of uncertainties is required to plan and design optimal networks of 
wind farms. A challenge for utilizing wind power as a source of energy is the 
intermittent and hardly predictable nature of wind. Indeed, the distribution of wind 
power data is characterized by the presence of complex temporal and spatial 
structures that are not well encompassed by stationary models. Also, due to the 
absence of wind, the occurrence of severe weather conditions or maintenance of 
the turbines,  the wind power data usually contain a large number of zeros, 
something that is difficult to model.

By exploring the features of a rich portfolio of wind farms in western Denmark, we 
investigate different types of models and provide several forms of predictions. 
Starting with spatial prediction, we then extend the methodology to spatio-temporal 
prediction of individual wind farms and aggregated wind power at monitored 
locations as well as at locations where recent observations are not available. 
Several methods for producing forecasts from 15 minutes up to 5 hours are 
presented for which statistical methods outperform physical models in general. 

We explore how models for wind power production can be handled with stochastic 
partial differential approximations of Matérn Gaussian fields together with integrated
nested Laplace approximations. We provide detailed analysis on the forecast 
performances based on appropriate metrics tailored for probability forecasts and 
compare the results to those obtained with standard geostatistical method. We 
show that complex hierarchical spatio-temporal models are well suited for wind 
power data and provide results in reasonable computational time.
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Please email the abstract to the PhD secretary at the department 


