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160 m tall mast



Høvsøre Risø Denmark 

testing power curve



www.WASP.dk

2000 users

100 countries

de facto standard



From The European Wind Atlas, Risø

Weibull fitting:

A = scale parameter

k = shape parameter



Horns Rev, Elsam A/S









MAST 62 m

LIDAR 60 m

PROFILES above ocean



Longitudinal turbulence intensity



),( ionwinddirectwindspeedfSectionRadarCrossNormalized =

Physics
Ocean surface roughens

by wind interaction: 

Capillary and short gravity 

waves are generated.

More wind causes more 

steep waves causes

higher backscatter.



1800 km







Courtesy of mast data: DONG energy A/S.



QuikSCAT wind maps twice daily for seven years



North Sea Cape Verde



SSM/I 
EMD International A/S
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Baltic Sea
North Sea

Monthly profile of average wind speeds in the North Sea
at position 56.5 N, 5.5 E and in the Baltic Sea at position
56.5 N, 18.5 E, all between 1995 and 2005, as calculated
from the SSMI satellite data. 

Mean wind from 1995 to 2005



EMD International A/S

Windindex comparisons
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Courtesy: Per Nielsen, EMD







Number of wind maps Mean wind speed Denmark offshore

Synthetic Aperture Radar: Envisat



From Danish Energy Agency report
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Horns Rev

Wind speed map
from ERS

Courtesy: Merete 

Bruun Christiansen



Mapping offshore wind resources

Conclusions

• Meteorological mast (costly, limited height)

• LIDAR (costly, re-use, mounting on platform, profiling to high levels)

• Satellite (valid 10 m above sea level, accuracy okay for feasibility study)


