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NEWA: The mesoscale wind atlas

• Spatial coverage:

• entire EU + 100 km offshore

• + Turkey (project partner)

• Complete North and Baltic 
Seas

• Simulated with the model WRF

• 3 km grid spacing

• 30 years (1989-2018)

• Furthermore: 1 year WRF 
Ensemble runs to assess 
model uncertainties
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The long road towards the NEWA Mesoscale Wind Atlas…

Initial sensitivity studies (PBL schemes and initialization)

 Bringing all parties to a common level of understanding and working routine

Assembling and running a large Ensemble

Further sensitivity tests (domain size, PBL/SL, forcing data, 
simulation length, HPC system and much more)

NEWA 
Production RunNEWA Ensemble

Find optimal WRF setup 
for the production runConfigure final NEWA Ensemble (few 

members with same statistics as large 
Ensemble to be run for all Europe)

Uncertainty quantification
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Large Mesoscale WRF Ensemble (1 sub-domain, 1 year)

Sensitivity experiments

Nudging options
2-way nesting

Forcing (reanalysis)
WRF version

Roughness (annual cycle, aggregated z0)
SST data

Radiation time step (for timing)

Multi-physics runs

PBL scheme
Surface layer scheme
Land surface model

various combinations of the above

Other model physics

Icing
Microphysics

Radiation scheme
Convection scheme

• 62 members defined/tested

• Based on previous tests/experience + 
suggestions from external reviewers

• 47 members successfully completed (1 year)
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Ensemble members that change the results

• 13 “sensitivity” runs:

• Reanalysis data

• Roughness coefficient changes

• Changes in nudging

• Radiation scheme

• WRF version

• 20 (=all) “multi-physics” runs
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Ensemble members that change the results

MERRA2 - ERA5

Differences in annual mean wind speed

SLAB/MYJ/MO –
NOAH/MYNN/MYNN

NOAH/YSU/MM5 –
NOAH/MYNN/MYNN
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Comparison with observations from tall masts

Ijmuiden
(offshore)

FINO 3
(offshore)

Østerild
(onshore)

Cabauw
(onshore)
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Comparison with observations from tall masts
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Production run

Finding the production run setup

• Ratio of RMSE ensemble member 
vs. base run

• No single simulation performs 
best at all sites

• MYNN-MO slightly better at 2-3 
sites, so it was chosen as 
production run



© ForWind

Towards the configuration of the final NEWA Ensemble:
Comparison of means vs. comparison of distributions

Bias of one member against the base
run (annual mean wind speed)

EMD metric: Difference in the wind 
speed distribution
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Further information on poster PO.160: 

Are mesoscale ensembles useful for 
estimating the uncertainty of wind 
resource atlases?
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Mesoscale Production Runs – Final Setup

• WRF version: modified v3.8.1 (PBL, icing)

• Grid: 27 km → 9 km → 3 km; 61 vertical levels

• 10 regions

• 8-day runs incl. 24 h spin-up, spectral nudging in D1

• MYNN PBL scheme (modified) + MO surface layer

• Forcing: ERA5 reanalysis (0.3o)

• OSTIA SST and sea-ice (1/12o)

• Adaptive time step (where working)

• CORINE 100 m land use data, USGS where CORINE 
not available

• NOAH land surface model

• Icing (WSM5 + icing code + sum of qcloud and qice)

• Radiation time step = 12 minutes

• 480 cores, IO Quilting (1 node used for output)
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Managing the Mesoscale Production Runs

• 57 million core hours on the supercomputer MareNostrum4 in 
Barcelona granted by PRACE consortium (peer-reviewed proposal)

• from 01 April 2018 – 31 March 2019

• 30 years x 52 weekly simulations x 10 domains; 30 min output

• Each weekly simulation took 6-8 hours on 480 cores (plus considerable 
queueing time)

• 6 Petabytes of raw data produced

 impossible to store, immediate postprocessing required

• Bottleneck: “only” 100 TB disk space

 only 3-4 runs could be active at the same time
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Managing the Mesoscale Production Runs

• Largely automated and easy to handle procedures (python and bash scripts)

• 1 main responsible person per week (including evenings and weekends!) + 1 assistant

• A lot of communication in an online project forum (Slack)
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Results from the production runs
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Conclusions

• Mesoscale wind atlas = core of NEWA

• Massive amount of WRF simulations: 30 years time series for Europe in 
3 km resolution

• Not only wind atlas production but a lot of testing, sensitivity studies 
and validation behind it!

• Great team effort!

• Uncertainty assessment based on a WRF Ensemble:

• Quantifies the model configuration uncertainty, not the complete 
wind atlas uncertainty
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