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• Offshore winds from satellites

• Wind ressource estimation

• Wake estimation

• Conclusion

Motivation 
Satellite data are complementary to:   in-situ data……….that are costly 

model results…….that are not fully verified
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Physics
Ocean surface roughens

by wind interaction: 

Capillary and short gravity 

waves are generated.

More wind causes more 

steep waves causes

higher backscatter.
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QuikScat results: mean wind speed 5 years

Number of observations: 3650 (twice per day for 5 years)

Grid cell:

ca. 25 km



QuikScat results: mean wind speed south



QuikScat results: mean wind speed north



QuikScat results: mean wind speed east



QuikScat results: mean wind speed west

Also available: Weibull A and k per sector

in WASP tab-file format



Wind speed maps (Courtesy: JHU-APL)

Envisat WSM: two snap-shots



Envisat WSM: mean wind speed for 20 days

Grid cell:

1.6 km



From Nielsen et al. 2004, Risø-R-1479(EN)

Horns Rev (Denmark)

ERS: mean wind speed for 30 days

5 km

Grid cell:

400 m



Summary

QuikScat Envisat WSM
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From Danish Energy Agency report
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Study sites: Horns Rev and Nysted

ERS-2 raw images (no wind)
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Velocity deficit (VD):



Velocity deficit vs. atmospheric stability
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Wind maps from airborne SAR using the ESAR (DLR)

Bands and polarizations: CVV, CHH, LVV and LHH

E-SAR at Dornier in Esbjerg (Denmark), 12 October 2003



E-SAR flight tracks
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Velocity deficit, cross wind tracks



Conclusions 

• Satellite ocean wind from many satellites are used to calculate:

mean wind speed, Weibull A and k per wind sector for the Danish seas.
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• Results are in WASP tab-file format

• Wake near large offshore wind farms is quantified in space and time

• Software for users is in development


