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The New European Wind Atlas

• Accurate mapping of wind conditions
for the estimations of resources and
loads

• Development and testing of the
model chain

• A series of atmospheric field
experiment to validate the model and
atlas.

• EU countries

• NEWA partners

• Offshore coverage

• Experimental sites
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Largest NEWA campaign: The Perdigao Experiment

• >190 3D sonic anemometers on 50
masts

• 20 scanning lidars + 7 profiling lidars

• Various temperature profilers, ballon
launched every six hours, radars, etc

• Participation from industry and
partners outside NEWA

• Most comprehensive dataset for model
evaluation in complex terrain to date
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Research from Perdigao
Data available through, NCAR, Uni Porto or DTU, Fernando et al, 2019

• Overview paper in Bull. Am. Met
Soc, May 2019

• News article in Nature

• Ten papers in inter-journal special
issue and several other papers:
Gusts, recirculation, long-term
simulation, multi-lidar work, and
wake studies.

Volume 100 Number 5 May 2019

Finer Flows
Perdigão Measures 
Mountain Winds 
at Microscales

Finer Flows

THE CAPTIVATING CLIMATE SPIRAL

HARVEY’S EYEWALL AT LANDFALL

THE SECRETS OF ARCTIC CLOUDS
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Research from Perdigao
C Veiga Rodrigues et al 2016 J. Phys.: Conf. Ser. 753 032025

• Overview paper in Bull. Am. Met
Soc, May 2019

• News article in Nature

• Ten papers in inter-journal special
issue and several other papers:
Gusts, recirculation, long-term
simulation, multi-lidar work, and
wake studies.
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Research from Perdigao
Witze, A. World’s largest wind-mapping project spins up in Portugal. Nature, 542, 282–283, 2017

• Overview paper in Bull. Am. Met
Soc, May 2019

• News article in Nature

• Ten papers in inter-journal special
issue and several other papers:
Gusts, recirculation, long-term
simulation, multi-lidar work, and
wake studies.
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Research from Perdigao
Menke et al, Wind Energ. Sci., 3, 681–691

• Overview paper in Bull. Am. Met
Soc, May 2019

• News article in Nature

• Ten papers in inter-journal special
issue and several other papers:
Gusts, recirculation, long-term
simulation, multi-lidar work, and
wake studies.
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Research from Perdigao
Dar et al, Wind Energ. Sci. Discuss., 2019

• Overview paper in Bull. Am. Met
Soc, May 2019

• News article in Nature

• Ten papers in inter-journal special
issue and several other papers:
Gusts, recirculation, long-term
simulation, multi-lidar work, and
wake studies.

Jakob Mann Overview of the NEWA project (5 of 15)



New European Wind Atlas Experimental campaigns Model-chain development Wind atlas production and assessment Conclusion

Research from Perdigao
Barthelmie & Pryor Atmos. Meas. Tech., 12, 3463–3484, 2019

• Overview paper in Bull. Am. Met
Soc, May 2019

• News article in Nature

• Ten papers in inter-journal special
issue and several other papers:
Gusts, recirculation, long-term
simulation, multi-lidar work, and
wake studies.
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Research from Perdigao
Wagner et al., Atmos. Chem. Phys., 19, 1129–1146, 2019

• Overview paper in Bull. Am. Met
Soc, May 2019

• News article in Nature

• Ten papers in inter-journal special
issue and several other papers:
Gusts, recirculation, long-term
simulation, multi-lidar work, and
wake studies.
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Research from Perdigao
Bjarke T. Olsen, PhD thesis, DTU, 2019

• Overview paper in Bull. Am. Met
Soc, May 2019

• News article in Nature

• Ten papers in inter-journal special
issue and several other papers:
Gusts, recirculation, long-term
simulation, multi-lidar work, and
wake studies.
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Research from Perdigao
Menke et al, Atmos. Chem. Phys., 19, 2713–2723, 2019

• Overview paper in Bull. Am. Met
Soc, May 2019

• News article in Nature

• Ten papers in inter-journal special
issue and several other papers:
Gusts, recirculation, long-term
simulation, multi-lidar work, and
wake studies.
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The NEWA model chains

The NEWA open-source chain

• NEWA setup of WRF

• CFDWind3 OpenFOAM library

• URANS forced with tendencies (like
SOWFA)

• Code, setup and test example
available on github

The NEWA production chain

• NEWA setup of WRF

• WAsP (not CFD-WAsP) run in a
Python implementation on a 50 m grid

• Statistical downscaling
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Meso-scale production run
Long term mean wind speed at 100 m. 30 years available.

• Sensitivity tests, evaluation on
simple sites, optimal domains,
ensemble runs

• March 57 mio. core hours granted
on PRACE’s MareNostrum

• Mesoscale simulation output
covering all Europe 1989-2018 on
NEWA server
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Meso-scale production run
Long term mean wind speed at 100 m. 30 years available.

• 10 overlapping inner domains
(∆x = ∆y = 3 km) with shared
outer domain

• Model setup chosen through test
on masts in flat terrain

• ERA5 Boundary conditions
• MYNN-MO PBL-SL Scheme
• NOAH LSM
• CORINE land-use
• OSTIA SST
• spectral nudging in outer

domain only above PBL
• Weekly simulations with 1 d

spin-up, one-way nesting
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Systematic atlas validation with Vestas masts

• Site locations not available outside
Vestas

• 291 masts selected based on
40 < z < 150 m and high availability

• Results based on groups of masts will
be published in Wind Energy Science
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Validation results: Ubias ≡ Umodel − Uobs

• WRF preforms extremely
well

• So far a systematic
downscaling from such a
good starting point has not
lead to an improvement in
the prediction
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Terrain complexity: All masts, n = 291
RIX: Fraction of slopes within 3500 m radius above 16.7◦
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Terrain complexity: Low, RIX = 0%, n = 110
RIX: Fraction of slopes within 3500 m radius above 16.7◦
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Terrain complexity: Meidum, 0 < RIX < 2%, n = 96
RIX: Fraction of slopes within 3500 m radius above 16.7◦
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Terrain complexity: High, RIX > 2%, n = 85
RIX: Fraction of slopes within 3500 m radius above 16.7◦
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What happens is we arbitrarily change the roughness?
Multiplying the roughness translation table by 1/2, 1 or 2
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Interface to NEWA map.neweuropeanwindatlas.eu
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Conclusion

• An validated atlas with 50 m resolution over
Europe has been created

• 30 years of meso-scala data available (1989-2018)

• Data from a series of atmospheric experiments will
be used for testing models

• A model-chain based on OpenFoam and WRF
released

• Downscaling to microscale leaves room for
improvement.

1. Direct, physical surface description, not land-use
classes

2. Better downscaling model
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