
Satellite SAR measurements for 
offshore wind farm development  

 

 

Tobias Ahsbahs, Merete Badger, Charlotte B. Hasager,  

Kurt S. Hansen , and Patrick Volker  



DTU Wind Energy, Technical University of Denmark  

Add Presentation Title 
in Footer via òInsertò; 
òHeader & Footerò 

Overview  

 

ÅData and Location  

 

ÅCoastal wind speed gradients  

 

ÅWind farm wakes  

ïLong fetch  

ïLimited fetch  

 

ÅConclusions  

2 24 October, 
2017  

Number of turbines: 111  

Wind turbine capacity: 3.6 MW  

Rotor diameter: 120 meters  

 

 

 

 

 

 

 

 

Courtesy : DONG Energy ( soon  Ørsted)  

Construction period: 2012 -2013  

 

 

 

 

 

 

 

 

 

SCADA data for analysis  is from January  1st, 2013 to June 
30, 2015 (2.5 years )  
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Data  
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Envisat  

2002 -2012  

(without  wind  farm)  

Sentinel -1a/b  

2014/2016 -present  

(with wind  farm)  

SCADA data from 1 January  2013 to 30 
June 2015 (2.5 yr )  

Courtesy : DONG Energy ( soon  Ørsted)  

SAR archives are more open and easier 
available than ever!  

Full archive available at: 
https://satwinds.windenergy.dtu.dk/  

https://satwinds.windenergy.dtu.dk/
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SAR wind retrieval  
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Radar backscatter 
High resolution ocean wind 

speed at10 m 
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From radar backscatter  to wind  

 

Empirical geophysical model functions (GMF):  
  

[ ]fqfqqqg 2cos),(cos),(1)()( UCUBAUNRCS ++=

NRCS = radar backscatter [dB]  ɗ = incidence angle [degrees] 

 

U = wind speed at 10 m [m/s]  ū = relative wind direction [degrees] 
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Wind speed map  from SAR  
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Horizontal wind speed gradients in row A for 
wind directions of 245 ° to 275 °  

ÅWind speed non -dimensionalized  with turbine postion  A15  

ïSCADA: up to 8% difference  

ïStrong gradient  

ÅSAR retrievals from 72 Envisat images (2002 -2012) and WRF (2002 -
2012) similar  

ïSAR predicts the wind speed gradient  
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Wind farm wakes ï long fetch  
 

Åa) Envisat before wind farm  

Åb) Sentinel -1 after wind farm  

ÅWind direction 75 ° to 105 ° from 
WRF model  
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