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Outline

▪ Stability and SAR – relevance for the wind analyst.

▪ SAR-derived 10 mMSL neutral wind speed values:

– Where do they come from;

– Attempting to compare SAR-derived wind speed values with in-situ 
and remote-sensing measurements.

▪ A known bias in stable conditions :

– large surface friction due to obstacle (example: wind farm, coastline).

▪ What do to next.



Rationale



SAR and stability: relevance for the wind analyst
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Roughness = 

backscatter / model backscatter

Neutral wind at 10 mASL



SAR-derived 10 mMSL neutral wind speed values

SAR-derived neutral wind speeds at 10 

mMSL should, because of the way the 

algorithm has been calculated:

➢ Overestimate in unstable conditions,

➢ Underestimate in stable conditions.
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Meanwhile, in the surface layer

10 mMSL

neutral

Suggested reading:

➢ https://satwinds.windenergy.dt

u.dk/Info/Methodology

➢ https://www.ecmwf.int/sites/de

fault/files/elibrary/2008/9873-

cmod5n-c-band-geophysical-

model-function-equivalent-

neutral-wind.pdf (example of 

algorithm).

https://satwinds.windenergy.dtu.dk/Info/Methodology
https://www.ecmwf.int/sites/default/files/elibrary/2008/9873-cmod5n-c-band-geophysical-model-function-equivalent-neutral-wind.pdf


SAR-derived 10 mMSL neutral wind speed values

10-minute data (noisy):

FLSA 60 m vs FLSA at 30 mASL

FLSA vs FLSB at 30 mASL(~2 

km apart)



SAR-derived 10 mMSL neutral wind speed values

SAR (0-1 minute avg) vs

FLS data (10-min avg)

Not so bad (in unstable 

conditions)



Artefacts in stable conditions + coastal waters
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Artefacts in stable conditions + coastal waters



Artefacts in stable conditions + coastal waters



Artefacts in stable conditions (“left streaks”)



Artefacts in stable conditions (“left streaks”)



Artefacts in stable conditions (“left streaks”)



Artefacts in stable conditions (“streaks”)



Artefacts in stable conditions: suggested reading



Artefacts in stable conditions: suggested reading

The “left streak” ?



▪ In very stable conditions (capping), the wind speeds are so small at the surface, 
and the ambient TKE so small too, that the RaDAR picks up a TKE which 
contribute to capillary waves, but which is not caused by the horizontal wind 
speed. 

▪ Instead, these signatures come from:

– Ship wakes,

– Mechanically-generated turbulence (forests, escarpments, wind farms).

Guesses



▪ Use sub-10 minute (10 Hz) data from FLS in order to better correlate with the 
SAR measurements;

▪ Filter out SAR data where artefacts are present (a subset of stable conditions), 
when the purpose of the analysis is WRA. To that respect, some regions will 
suffer more (New England) than others (Taiwan).

▪ Interesting to understand:

– why the streaks appear to the left (and sometimes to the right too of a wind 
farm).

– gravity waves induced by wind farms.

What to do next



Stable conditions: U not so bad after all !

Dudgeon Offshore Wind Farm | Sentinel 2 | RGB | 2018-06-01 



▪ FLS and LiDARs: www.windopzee.net

▪ SAR (ESA): https://scihub.copernicus.eu/dhus/#/home

▪ SAR (DTU): https://satwinds.windenergy.dtu.dk/

▪ Others (visualisation):

– https://apps.sentinel-hub.com/eo-browser/

– https://ovl.oceandatalab.com/?date=1579608000000&timespan=1d&zoom=7&extent=-
166861.706349%2C4302312.7615112%2C2963998.971776%2C5927669.730741&products=3857_S
AR_roughness&opacity=100&stackLevel=100.01

– https://www.meteociel.fr/

Where to find the data

http://www.windopzee.net/
https://scihub.copernicus.eu/dhus/#/home
https://satwinds.windenergy.dtu.dk/
https://apps.sentinel-hub.com/eo-browser/
https://ovl.oceandatalab.com/?date=1579608000000&timespan=1d&zoom=7&extent=-166861.706349%2C4302312.7615112%2C2963998.971776%2C5927669.730741&products=3857_SAR_roughness&opacity=100&stackLevel=100.01
https://www.meteociel.fr/

