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  Local Topography

  Surface Roughness

  Land Use

  Vegetation Characteristics

  Urbanization

  Atmospheric Gravity Waves

  Low-level jets

  Convection currents

  Icing






Weather predictions are inherently

non-precise due to uncertainties in:


  state of the atmosphere

  analyzed initial state 


  model resolution

  model physics/parameterizations

  coarse treatment of surface characteristics

  many other simplifications


NAM Model 12-km Terrain Resolution 





A lot of details are missed between observations! 

Balloon 
soundings 







Statistical post processing will 

be required to address local effects.


  Regression Techniques

  Neural Network

  Data Mining

  Etc.


Data Needs:


  Turbine height wind speed & direction

  Energy output

  Generator availability






Low-level jets


Low-level jets can 
damage generators and 
reduce lifecyle






Ramp-down events

Ramp-up events


Unanticipated 
ramp events are 
very costly  





Terrain height 





Wind Speed Variability 

Cedar Creek 
Wind Farm 



Comparison of 
intra-farm wind 
variations 
simulated by 
different model 
grid resolutions  
















