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Abstract. Wind energy is a fast-growing industry, and in this talk, we will discuss
the advantages and challenges related to producing electricity from wind. The
status of wind energy throughout the world and the US will be reviewed along
with turbine and wind farm design. The role of wind forecasts will be discussed
in terms of why they are needed and how they are used. A short-term
forecasting method that relies on regimes identified by fitting a Gaussian mixture
model (GMM) to the wind vector will be presented, and we build regimes based
on a single site, a local average of sites, and a region-wide average. We
compare the performance of the models with GMM identified regimes to three
state-of-the-art (SOA) reference models that each account for wind regimes
differently. The models are evaluated at different forecast horizons at ten sites
across the Pacific Northwest. GMM regimes based on local information produce
the best forecasts and have a significantly improved accuracy at a region-wide
level over the SOA models.
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