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M3: Anholt Offshore Wind Farm Wake Studies

Anholt offshore wind farm winds investigated from satellite images
C. B. Hasagera, Merete Badgera, Patrick Volkera, Kurt S. Hansen, Alfredo Peñaa, Paul van der
Laana
The Anholt offshore wind farm in the Kattegat Strait has its centre position around 56.6°N and 11.2°E. The
Sentinel-1 satellite carries a C-band Synthetic Aperture Radar (SAR). A SAR-based instantaneous wind speed
map from May 5th, 2015 at 17:01 UTC is shown below (See1). The wind speed is low at this particular moment
and the backscatter from the wind turbines is much higher than that from the sea. Therefore the wind turbines
are contrasted clearly as yellow/orange dots at the Anholt wind farm. Along the Swedish coast several ships (red
dots) are visible. The SAR-based wind speeds can be trusted at around 1 km distance from any coastline except
in grid cells with wind turbines, ships and other hard targets. The grid resolution is 1 km by 1 km. The wind
direction is from the south west.
The satellite SAR analysis is based on ~1.000 SAR images from Envisat ASAR recorded from August 2002
to April 2012, i.e. before the wind farm was constructed. Based on these data the wind resource is estimated.
Concurrent Sentinel-1 SAR data and available SCADA and lidar data, kindly provided by DONG Energy and
partners, for the period January 2013 to June 2015 account for ~70 images, while ~300 images are available for
Sentinel-1 from July 2015 to February 2017. The Sentinel-1 wind maps are investigated for wind farm wake
effects. Furthermore the results on wind resources and wakes are compared to the SCADA and model results
from WRF, Park, Fuga and RANS models.
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1. Sentinel-1 satellite SAR wind speed map covering the Kattegat Strait on May 5th, 2015 at 17:01
UTC.
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