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•The objective is to quantify the regional offshore 
wind climate for wind energy application based
on satellite SAR

•Study of 85 ERS-2 SAR scenes

•Using CMOD4 (Stoffelen and Anderson, 1997)

Wind from SAR



Study site: Horns Rev, Denmark
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Horns Rev in the North Sea
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Hasager, Dellwik, Nielsen and Furevik, 2004, Validation of 
ERS-2 SAR offshore wind-speed maps in the North Sea, 
International Journal of Remote Sensing (accepted)

CMOD4
Linear regression R2 SE N
y=0.932x-0.276 0.784 1.33 56 (SAR streak direction)
y=0.930x-0.516 0.881 0.90  56 (in-situ direction)
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Upwind footprints for the Horns Rev mast

Wind direction



R.J.Barthelmie and S.C.Pryor, Can satellite 
sampling of offshore wind speeds realistically 
represent wind speed distributions, Journal of 
Applied Meteorology 42:83 (2003)

S.C.Pryor, M.Nielsen, R.J.Barthelmie, and J.Mann, 
Can satellite sampling of offshore wind speeds 
realistically represent wind speed distributions? 
Part II Quantifying uncertainties associated with 
sampling strategy and distribution fitting methods, 
Journal of Applied Meteorology 43:739 (2004)



Weibull distributions

Weibull distribution:
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f: frequency of occurrence
u: wind speed
k: shape parameter
A: scale parameter





Skriv slidetitel her 

• Skriv tekst her



7.5 7.7 7.875 8 8.2
55.2

55.4

55.6

55.8

Longitude (degrees)

La
tit

ud
e 

(d
eg

re
es

)

ERS-2 SAR mean wind speed (m/s)

7-8
6-7
5-6
4-5

Jutland



7.5 7.7 7.9 8.1 8.3
55.2

55.4

55.6

55.8

Longitude (degrees)

La
tit

ud
e 

(d
eg

re
es

)

Number of SAR samples

50-60
40-50
30-40
20-30
10-20

Jutland



7.5 7.7 7.9 8.1 8.3
55.2

55.4

55.6

55.8

Longitude (degrees)

La
tit

ud
e 

(d
eg

re
es

)

Standard deviation

0.3-0.4
0.2-0.3
0.1-0.2

Jutland



0.0

2.0

4.0

6.0

8.0

0 25 50 75 100

Distance from coast (km)

Profile 1
Profile 2

RWT 2.0 provides maps of based on satellite SAR

•Number of images

•Mean wind speed

•Weibull scale parameter (A)

•Weibull shape parameter (k)

•Energy density

•Uncertainty on mean wind speed

•Uncertainty on energy density

•PLUS 

•Wind rose

•Tab-file for WASP



WAsP - the Wind Atlas Analysis and Application Program
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